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WATER-POWER  CONFERENCE. 

As  noted  already  in  these  pages,  a  conference  is  to  be  held 
in  New  York  City  in  the  Engineering  Societies  Building  on 
April  8,  under  the  auspices  of  the  Pqwer  Transmission  Section 
of  the  National  Electric  Light  Association,  on  the  subject  of 
the  relation  of  the  national  and  state  governments  to  the 
conservation  and  utilization  of  water-powers  and  other  sources 
of  natural  energy.  This  is  an  important  meeting,  and,  as  mem¬ 
bers  of  other  engineering  bodies  are  being  invited  to  participate, 
the  discussion  may  reasonably  be  expected  to  throw  light  upon 
a  vexed  question  and  help  to  shape  public  opinion  as  well  as 
guide  legislation  in  the  near  future.  The  list  of  topics  to  be 
presented  for  consideration  indicates  how  varied  are  the  as¬ 
pects  of  the  matter,  altogether  aside  from  any  engineering 
problems  involved ;  and  yet  it  is  difficult  to  determine  any 
engineering  issues  until  some  or  all  of  these  broader  relation¬ 
ships  are  adjusted  and  settled.  All  recognize  the  fact  that  the 
only  true  policy  of  conservation  lies  in  the  utilization  of 
natural  sources  of  energy  hitherto  utterly  wasted  through 
thousands  of  years,  while  the  finite  sources  have  meantime  been 
diminished  or  wiped  out.  With  5,000,000  hp  developed  out  of 
a  possible  35,000,000  hp — to  name  the  lowest  limit — and  with 
much  of  the  available  power  located  on  public  lands,  it  is 
plain  that  the  hour  has  arrived  for  working  out  a  forward 
policy  of  the  future,  when  by  equitable  laws  and  regulations 
capital  can  be  invited  to  enlist  and  when  the  public  can  benefit 
from  its  own  liberality  exercised  through  its  agents. 

The  National  Electric  Light  Association  has  a  vital  interest 
in  the  fair  and  proper  settlement  of  the  questions  now'  raised, 
for  it  includes  in  its  membership  practically  all  the  large  power 
companies,  and  central  stations  are  more  and  more  turning  to 
distant  sources  of  energy  for  their  supply.  We  are  glad  to 
note,  therefore,  its  action  at  the  present  time  in  promoting 
calm  and  thoughtful  discussion  of  the  subject  and  trust  that 
a  very  general  participation  in  the  conference  will  aid  in  reach¬ 
ing  conclusions  of  the  highest  usefulness  to  the  nation. 

THE  STRENUOUS  LINE  BUILDER. 

One  of  the  most  interesting  of  the  line  constructions  which 
have  been  brought  to  our  attention  recently  is  that  of  the 
United  States  Reclamation  Service  in  Arizona,  described  else¬ 
where  in  our  columns.  It  covers  in  all  something  over  eighty 
miles,  including  branches,  and  runs  through  what  used  to  be 
known  in  our  grandfathers’  geographies  as  “the  Great  Amer¬ 
ican  Desert,”  now,  thanks  to  effective  reclamation,  far  on  the 
way  toward  usefulness.  The  line  is  in  general  of  the  familiar 
tower  construction,  arranged  to  carry  two  three-phase  trans¬ 
mission  circuits,  but  a  portion  of  it  is  formed  by  triangu¬ 
lar  steel  poles  of  latticed  construction.  Both  poles  and 
towers  are  set  in  concrete  bases  wherever  rock  was  not  avail¬ 
able.  From  the  engineering  standpoint  the  interesting  feature 
of  this  line  building  was  the  systematic  and  workmanlike  way 
in  which  it  was  carried  out.  Each  tower  was  marked  with  its 
appropriate  location,  preparations  were  made  to  receive  it,  and 
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all  towers  were  as  far  as  possible  erected  on  the  ground  and 
pulled  into  position  with  gin  poles.  Carried  out  in  this  way 
the  erection  of  towers  was  a  comparatively  simple  task,  a 
crew  of  six  men  averaging  ten  towers  a  day,  which  comes 
pretty  near  to  being  a  record  performance.  The  erection  of 
the  line  itself  was  carried  out  with  similar  facility.  The  in¬ 
sulators  were  assembled  in  the  field  and  the  stringing  gang  of 
twenty-three  to  twenty-five  men  made  good  time  over  the  line. 

The  completeness  of  the  system  of  inspection  and  the  thor¬ 
oughness  of  the  work  are  well  in  evidence  from  the  fact  that 
after  completion  the  line  when  tested  out  showed  no  sign  of 
trouble  of  any  kind.  In  fact,  the  only  source  of  acute  trouble 
found  later  was  the  familiar  one  of  large  birds  perching  on 
the  tower  and  short-circuiting  the  line  with  their  wings.  The 
only  other  material  source  of  trouble — malicious  injury  to  the 
line  by  throwing  wire  across  it  or  “shooting  up”  the  insulators 
—is  not  so  easily  remedied.  A  little  popular  education  empha¬ 
sized  by  the  strong  arm  of  the  law  may  help  matters.  Alto¬ 
gether  this  transmission  system  presents  a  very  clean,  well 
planned  and  well  executed  example  of  modern  line  construc¬ 
tion.  It  would  be  interesting  to  know  the  relative  cost  of  the 
tower  and  pole  construction  respectively.  We  have  always  had 
rather  a  fondness  for  the  steel  pole  of  moderate  height  in 
transmission-line  construction.  It  is  going  to  be  used  in  the 
future  a  great  deal  more  than  it  has  been  in  the  past,  and  we 
trust  that  data  as  to  its  cost  and  performance  will  shortly 
be  forthcoming. 

EXAGGERATED  FEARS. 

In  protesting  against  the  electrification  of  steam  railroad  ter¬ 
minals  in  large  cities,  men  employed  by  the  railroads  in  the 
operating  department  have  in  several  cases  painted  the  alleged 
dangers  of  electric  railway  operation  in  language  curiously  ex¬ 
aggerated.  Thus,  representatives  of  the  labor  unions  of  switch¬ 
men,  firemen  and  conductors  in  a  recent  communication  authori¬ 
tatively  informed  the  Chicago  City  Council  that  “the  study  of 
electrical  knowledge  has  not  yet  advanced  far  enough  to  apply 
to  conditions  as  they  exist  in  Chicago,”  and  “that  a  change 
from  steam  to  electricity,  in  the  present  state  of  the  science, 
means  the  loss  of  thousands  of  lives  every  year.”  A  table  is 
given,  attributed  to  the  Interstate  Commerce  Commission, 
showing  that  in  1910  3383  employees  were  killed  and  68,618  in¬ 
jured  by  railroad  accidents  in  the  United  States.  Following 
this  showing  of  hazardous  occupation,  the  committee  goes  on : 
“It  is  dangerous  enough  to  cut  cars  on  a  dark  night  and  obey 
the  signals  of  a  swinging  lantern  100  ft.  away.  It  will  be  three 
times  as  dangerous  if  the  switchman,  in  addition  to  watching 
out  for  moving  cars,  shall  have  to  protect  himself  against  in¬ 
stant  death  from  touching  a  charged  rail  or  a  swinging  wire.” 

It  seems  improbable  that  these  assertions  could  have  been 
made  honestly  and  in  good  faith  by  a  body  of  intelligent  men. 
and  that  they  really  believe  the  change  from  steam  to  electrical 
operation  in  Chicago  will  cause  “the  loss  of  thousands  of  lives 
every  year.”  It  is  singular,  also,  that,  while  causes  of  deaths 
from  “train  accidents,”  “coupling  accidents,”  “overhead  ob¬ 
structions,”  “falling  from  cars”  and  “other  causes”  are  given, 
electricity  is  not  mentioned.  Deaths  from  electrical  shock  or 
burn  would  be  an  important  hazard  and  would  merit  distinct 
classification  by  the  Interstate  Commerce  Commission.  Of 
course  the  statistics  relate  principally  to  steam  operation,  but 
not  exclusively  so.  A  table  prepared  by  a  committee  of  the 


American  Railway  Engineering  and  Maintenance  of  Way  As¬ 
sociation  and  dated  Oct.  17,  1910,  shows  seventeen  railroads 
using  both  third-rail  and  steam  equipment.  The  list  contains 
such  roads  as  the  Albany  Southern,  Baltimore  &  Ohio,  Lacka¬ 
wanna  &  Wyoming  Valley,  Long  Island  Railroad,  Northern 
Electric  Railway  of  Chico,  Cal.,  Pennsylvania  Tunnel  &  Ter¬ 
minal,  Philadelphia  &  Western,  West  Jersey  &  Sea  Shore,  New 
York  Central  terminal  and  New  York  Central  (Utica  to  Syra¬ 
cuse).  If  the  “deadly  third  rail”  is  really  deadly,  why  are  not 
the  records  set  forth? 

The  truth  is  that,  with  protected  contact  rails  and  the  con¬ 
spicuously  substantial,  rigid  construction  adopted  for  overhead 
lines  in  heavy  railroad  work,  the  danger  of  serious  in¬ 
jury,  much  less  of  death,  is  extremely  slight,  with  the  exercise 
of  ordinary  prudence.  Furthermore,  with  electric  railroading 
there  is  no  possibility  that  the  engineman  and  fireman  will  be 
scalded,  in  a  wreck,  by  escaping  steam,  while  the  danger  of  fire 
is  greatly  lessened.  The  use  of  electrical  energy  for  railroad 
operation  is  a  step  forward,  not  backward,  and  in  the  years  to 
come  this  fact  will  be  acknowledged  freely  by  all  railroad  men. 
As  a  matter  of  fact,  it  is  believed  that  the  switching  problem 
in  Chicago  will  be  met  by  the  utilization  of  great  freight-car 
sorting  yards,  outside  the  city,  where  steam  locomotives  will  be 
used,  electricity  being  employed  in  the  city  for  the  operation  of 
passenger  trains  and  freight  trains  made  up  in  the  yards  for 
the  several  freight  warehouses.  So  in  this  particular  case  the 
apprehensions  of  the  switchmen  are  groundless,  in  large 
measure,  for  this  reason. 

THE  WIRELESS  AMATEUR. 

.\ttempts  to  report  the  recent  naval  experiments  in  Chesa- 
I)eake  Bay  by  wireless  met  all  kinds  of  trouble  from  the  omni¬ 
present  amateur,  with  his  often  crude,  but  sometimes  per¬ 
niciously  effective,  sending  apparatus.  Apparently  selectivity 
is  rather  the  exception  than  the  rule  in  spite  of  all  the  protests 
to  the  contrary  which  we  hear.  Certain  it  is  that,  although  there 
have  been  within  the  last  year  or  tw'o  some  very  wonderful 
wireless  performances  in  point  of  distance,  good  communica¬ 
tion  is  by  no  means  a  sure  thing  even  at  short  range,  for 
reasons  unpleasantly  practical  instead  of  theoretical.  This  sort 
of  thing  is  continually  occurring,  ranging  from  unintentional 
but  none  the  less  mischievous  interference  by  casual  experi¬ 
menters  to  the  malicious  sending  out  of  false  news.  It  would 
be  indeed  unfortunate  if  experiments  on  improvements  in 
methods  of  wireless  communication  had  to  be  seriously  checked 
by  government  regulations,  but  such  will  inevitably  be  the 
necessity  unless  the  more  gentle  restrictive  measures  become 
effective.  Just  how  far  such  restriction  should  go  in  order 
to  give  the  maximum  of  liberty  consistent  with  public  policy 
it  is  rather  difficult  to  say ;  but  the  number  of  wireless  plants 
erected  purely  for  amusement  and  without  even  the  intention 
of  serious  experimenting  is  very  large.  One  can  scarcely  go 
through  a  village  without  seeing  evidence  of  this  kind  of  ac¬ 
tivity,  and  around  any  of  our  large  cities  meddlesome  antennae 
can  be  counted  by  the  score.  Nothing  short  of  government 
supervision  is  going  to  remedy  the  matter,  and,  unpleasant  as 
this  remedy  is,  it  will  certainly  be  applied  after  a  few  more 
experiences  like  that  of  last  week.  The  government  certainly 
will  not  allow  promiscuous  experiments  on  lighthouse  lenses 
to  be  carried  out  along  our  seaboard,  much  less  beacons  ex- 
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temporized  without  any  intention  of  serious  experimenting. 
The  same  kind  of  objection  holds  for  the  wireless  meddler, 
and  he  will  have  to  be  repressed,  gently  and  amiably  we  trust, 
but  none  the  less  effectively. 


A  TWO-DIMENSIONAL  ALTERNATING-CURRENT  POTENTIOMETER. 

For  visualizing  alternating-current  relations  in  order  to  im¬ 
press  them  most  forcibly  upon  the  brain  by  way  of  the  eye 
the  well-known  vector  diagram  possesses  features  which  render 
it  far  preferable  to  the  algebraic  method.  It  seems  almost  like 
simplifying  simplicity  to  combine  with  the  diagram  a  scheme 
for  causing  the  phenomena  represented  to  take  place  in  the 
very  sheet  of  material  upon  which  the  diagram  itself  is  located. 
Such  a  scheme,  however,  has  been  devised,  and  developed  to  a 
practical  stage,  by  Messrs.  A.  E.  Kennedy,  H.  G.  Crane  and 
J.  VV.  Davis,  as  shown  by  an  article  appearing  elsewhere  in  this 
issue.  The  scheme  has  for  its  foundation  the  production  of  a 
rotating  electrical  field  by  superposing  within  a  thin  sheet  of 
conducting  material  two  equal  single-phase  currents  in  quadra¬ 
ture  in  time  and  in  space.  The  resultant  current  within  the 
sheet  possesses  a  constant  strength  and  revolves  synchronously, 
just  as  is  true  of  two  equal  single-phase  magnetic  fluxes  in 
time-quadrature  when  superposed  in  space-quadrature. 

The  problem  of  superposing  two  currents  in  space-quadrature 
within  a  sheet  of  conducting  material  in  such  a  way  that  the 
terminal  for  introducing  one  current  does  not  affect  the  path 
of  the  other  current  proved  one  requiring  considerable  care. 
Instead  of  connecting  each  terminal  directly  and  thereby  in 
effect  short-circuiting  the  sheet  in  the  path  of  the  current  of 
the  other  phase,  the  authors  employed  an  ingenious  “fringing” 
device,  consisting  of  high-resistance  wires  through  which  the 
current  was  led  to  the  sheet  along  definite  lines.  Even  with 
the  currents  separately  directed  along  definite  flow  lines  the 
potential  difference  due  to  the  presence  of  the  one  current 
affects  the  paths  taken  by  the  other  current,  the  combined  re¬ 
sult  being  the  rotation  of  the  potential  difference  in  the  sheet ; 
it  is  the  rotating  potential  difference  rather  than  the  rotating 
current  that  is  made  use  of  directly  in  the  two-dimensional 
potentiometer.  In  fact,  special  precaution  had  to  be  taken  to 
minimize  the  large  magnetic  effect  of  the  current  in  the  sheet 
before  the  small  rotating  potential  difference  could  be  utilized 
with  a  sufficient  degree  of  accuracy. 

In  utilizing  the  rotating  potential  difference  for  potentiometer 
purposes  the  alternating  potential  difference  between  two  se¬ 
lected  points  on  the  sheet  is  used  as  the  source  of  current  for 
a  certain  resistance,  and  a  second  alternating  potential  differ¬ 
ence  between  another  point  and  one  of  the  former  is  used  as 
the  source  of  current  for  an  impedance.  The  adjustments  are 
so  made  that  the  currents  in  the  resistance  and  impedance  are 
not  only  equal  in  value,  but  are  directly  in  time-phase  with  each 
other.  It  is  then  known  that  the  resistance  bears  to  the  im¬ 
pedance  the  direct  ratio  of  the  potential  differences,  while  the 
resistance  component  of  the  impedance  bears  to  the  reactive 
component  thereof  a  ratio  equal  to  the  ratio  of  that  component 
of  the  potential  difference  between  the  terminals  of  the  im¬ 
pedance  which  is  in  time-phase  with  the  potential  difference 
across  the  resistance  to  that  component  of  the  same  potential 
difference  which  is  in  time-quadrature  thereto.  The  ratios  of 
the  potential  differences  are  measurable  on  the  sheet  as  certain 
linear  dimensions,  while  the  time-phase  angles  are  shown  di¬ 
rectly  as  plane  angles  on  the  sheet.  Thus  the  complete  vector 


diagram  of  the  impedance  is  represented  directly  on  the  sheet, 
as  explained  in  detail  in  the  article  in  this  issue. 


WIRELESS  TELEGRAPH  WAVES  IN  THE  EARTH’S  CRUST. 

Notwithstanding  the  fact  that  we  now  have  abundant  experi¬ 
mental  evidence  in  laboratories  concerning  the  nature  and  mode 
of  propagation  of  electric  waves  through  space,  and  that  the 
mathematical  theory  of  this  propagation  was  worked  out  by 
Maxwell  about  half  a  century  ago,  yet  the  fundamental  prin¬ 
ciples  of  wireless-telegraph  wave  propagation  are  either  not 
known  to  or  not  acknowledged  by  many  competent  wireless- 
telegraph  experimenters.  The  existing  accepted  theory  of 
wireless-telegraph  wave  propagation  is  that  an  inverted  hemi¬ 
spherical  electromagnetic  wave  is  thrown  off  from  the  sending 
antenna  at  each  cycle  of  its  oscillation,  assuming  that  the  sur¬ 
face  of  the  earth  or  sea  be  regarded  as  perfectly  conducting. 
The  hemisphere  spreads  in  three  dimensions,  with  light  veloc¬ 
ity;  or  its  radius  in  all  directions  above  the  horizon,  as 
measured  from  the  sending  station,  expands  with  light  velocity. 
The  pole  of  the  hemisphere  lies  vertically  above  the  mast  and 
is  devoid  of  electromagnetic  forces.  That  is,  the  hemispherical 
wave  has  a  hole  in  it  at  the  pole  or  zenith,  but  as  we  descend 
from  the  zenith  in  any  direction  the  wave  at  given  radius  in¬ 
creases  in  intensity  down  to  the  equator.  If  the  conducting 
earth  were  flat,  as  our  ancestors  believed  a  few  centuries  ago, 
the  hemispherical  form  of  the  wave  would  go  on  to  the  end, 
but  with  a  globular  earth  the  wave  bends  over  the  surface,  and 
the  hemispherical  form  tends  to  resign  in  favor  of  a  more 
nearly  spherical  form.  What  happens  in  the  upper  regions  of 
the  air  is  hard  to  find  out  and  is  open  to  debate,  so  that,  except 
in  a  ring  near  the  surface  of  the  earth,  we  cannot  gather  ex¬ 
perimental  evidence  of  the  wave  development.  The  meridian 
lines  of  the  hemisphere  correspond,  however,  to  electric  flux 
paths  and  parallels  of  latitude  to  magnetic  flux  paths. 

-Actually  the  earth’s  surface  is  far  from  being  a  perfect  con¬ 
ductor,  so  that  instead  of  the  electric  flux  terminating  sharply 
on  a  charge  ring  or  electric  current  moving  over  the  surface  the 
flux  penetrates  more  or  less  deeply  according  to  the  dryness  and 
electric  constants  of  the  soil,  burying  electromagnetic  energy  as 
it  goes,  and  depleting  the  energy  store  in  the  air  wave  above. 
A  mountain  range,  like  the  Alps,  of  dry  and  solid  rock  absorbs 
the  waves  down  and  forms  a  barrier  to  wave  transmission.  On 
the  other  hand,  a  mass  of  dry,  solid  rock  would  behave  some¬ 
thing  like  the  air,  and  a  wireless-sending  station  in  a  deep  hole 
within  such  dry  rock  should  emit  spherical  waves  with  little 
absorption,  like  a  Hertzian  oscillator  in  free  space.  An  inter¬ 
esting  experimental  inquiry  in  this  direction  has  recently  been 
published  by  Dr.  Gotthelf  Leimbach  in  the  Elekirotechnische 
Zeitschrift,  as  abstracted  in  this  week’s  Digest.  It  was  found 
that  wireless  waves  generated  in  a  mine  pit  were  very  speedily 
absorbed  if  the  surrounding  rock  was  wet,  but  in  dry  material 
waves  could  be  sent  through  a  mile  of  rock  at  a  mean  depth 
of  some  1500  ft.  below  the  surface  from  one  mine  to  another 
and  with  relatively  little  absorption.  These  observations  con¬ 
firm  the  existing  accepted  theory  of  wireless-wave  transmis¬ 
sion.  They  account  for  the  fact  that  over  such  districts  as  the 
high  and  dry  rocky  veldt  of  South  Africa  the  ordinary  wireless 
signals  rapidly  dwindle  and  disappear,  whereas  over  moist, 
alluvial  soil,  and  particularly  over  the  ocean,  they  persist, 
Whether  underground  wireless  exploration  can  lead  to  the 
detection  of  buried  ore  bodies  remains  to  be  proved. 


President  Vail  on  Public-Utility  Regulation.  effective  at  all,  should  be  of  such  a  character  that  the  re- 

_  suits  from  the  operation  of  any  one  enterprise  would  not  war¬ 
rant  the  expenditure  or  investment  necessary  for  mere  duplica- 
the  annual  report  of  the  American  Telephone  &  Tele-  tjon  and  straight  competition.  In  other  words,  the  profits 

I  Company  President  Vail  discusses  in  detail  the  subject  should  not  be  so  large  as  to  warrant  duplication  of  capitaliza- 

iblic  control  or  regulation  of  public-service  corporations  competition  for  the  same  business, 

frmanent  commissions.  Throughout  the  country  the  re-  “Control”  will  give  more  of  the  benefits  and  public  ad- 
is  of  his  company  and  its  associated  companies  with  the  vantages  which  are  expected  to  be  obtained  by  state  owner- 
:  service  commissions  of  the  several  states  have,  he  says,  ship  than  could  be  obtained  through  such  ownership,  and  will 
on  the  whole  of  a  very  satisfactory  character,  and  there  obtain  them  without  the  public  burden  of  either  the  public 
een  little  difficulty  in  working  in  harmony  with  these  com-  office-holder  or  public  debt  or  operating  deficit.  It  is  con- 
ons  in  solving  the  problems  which  in  a  growing  business  ceded  that  as  a  rule  private  management  is  better,  more 
antly  demand  attention.  economical  and  more  efficient  than  public  management,  and 

rporate  organization  and  combination  are  stated  to  be  the  much  more  advanced  and  enterprising.  The  economical  mar- 
sary  and  logical  solution  of  the  problem  of  caring  for  the  gin  between  public  and  private  management  has  been  shown 
lerful  development  which  has  been  going  on  all  over  the  by  experience  to  be  more  than  sufficient  to  secure  the  best  pri- 
1,  and  particularly  in  this  country,  in  the  recent  past.  vate  administration.  When  through  a  wise  and  judicious  state 
proper  use  of  corporate  organization  or  combination  under  control  and  regulation  all  the  advantages  without  any  of  the 
ble  regulation  or  control  cannot  be  objected  to,  but  what  disadvantages  of  state  ownership  are  secured,  state  owner- 
id  should  be  condemned,  prevented  and  punished  is  the  ship  is  doomed. 

:  made  of  corporate  machinery  to  the  detriment  of  public  State  control  of  public  utilities  should  not  prevent  progress, 
ire.  and  for  purely  speculative  and  oftentimes  swindling  should  be  sufficiently  unrestricting  to  encourage  the  introduc- 
prises.  It  is  largely  because  of  such  abuse,  mostly  on  a  tjon  and  demonstration  of  the  value  of  any  new  or  novel  en- 
1  scale  and  by  elements  not  in  any  way  associated  or  con-  terprise,  and  should  allow  sufficient  reward  for  the  initiative, 
d  with  great  business  organizations  or  systems,  that  pop-  enterprise,  risk  and  imagination  of  the  adventurers  behind  such 
odium  has  attached  to  this  necessary  machinery  of  bus-  enterprises.  It  should  discriminate  between  the  useful  adven¬ 
turers  or  promoters,  pioneers  in  fact,  and  those  pirates  or 
ter  sketching  the  source  and  growth  of  the  conflict  be-  sharks  who,  on  the  strength  of  other  successes,  extravagantly 
n  public-utility  corporations  and  the  public — between  the  capitalize  undeveloped  ideas  and  exchange  worthless  se¬ 
vers,”  and  the  “served” — President  Vail  expresses  the  opin-  curities  for  the  savings  of  deluded  and  credulous  investors, 
hat  public  control  or  regulation  of  public-service  corpora-  Corporate  control  and  restriction  should  always  exist  to  a 
1  by  permanent  commissions  has  come  and  come  to  stay.  sufficient  degree  to  prevent  such  speculative  promoting  and 
rol  or  regulation  exercised  through  such  a  body  has,  he  such  stock-jobbing  schemes. 

,  many  advantages  over  that  exercised  through  regular  The  regulation  or  control  of  any  new  or  novel  thing  which 
lative  bodies  or  committees.  The  permanent  commission  is  a  mere  convenience  and  not  a  necessity  can  be  left  largely 
be  a  quasi-judicial  body.  It  should  be  made  up  of  mem-  to  the  laws  of  trade;  such  a  thing,  if  offered,  must  be  offered 
whose  duty  it  will  be,  and  who  will  have  the  desire,  the  at  a  price  acceptable  to  the  public,  who  are  the  customers,  at  a 
and  the  opportunity,  to  familiarize  themselves  with  the  price  which  in  the  opinion  of  the  purchaser  leaves  him  a  margin 
tions  coming  before  them.  It  should  act  only  after  thor-  of  profit  either  in  convenience  or  enjoyment.  Under  such 
1  investigation  and  be  governed  by  the  equities  of  each  control  private  initiative  can  be  depended  upon  for  the  intro- 
It  would  in  time  establish  a  course  of  practice  and  duction  of  everything  believed  to  have  beneficial  possibilities, 
edent  for  the  guidance  of  all  concerned.  State  control  or  regulation,  to  be  effective,  should  when 

tperience  also  has  demonstrated  that  this  “supervision”  exercised  be  accepted  and  acquiesced  in  by  the  public.  If  all 
lid  stop  at  “control”  and  “regulation”  and  not  “manage,”  the  decisions  not  in  exact  accord  with  the  desire  or  contention 

rate”  or  dictate  what  the  management  or  operation  should  of  the  public  are  condemned,  if  it  is  expected  and  required  that 

beyond  the  requirements  of  the  greatest  efficiency  and  all  decisions  be  against  the  utilities  controlled,  if  politics  and 

omy.  Management  or  operation  requires  intimate  knowl-  political  effect  are  to  govern  decisions,  if  decisions  go  for 

;  and  experience,  which  can  be  gained  only  by  continu-  nothing  with  and  are  not  respected  by  the  public,  failure  and 

active  and  practical  participation  in  actual  working,  while  disappointment  are  bound  to  follow,  self-respecting  men  will 

rol  or  regulation  can  be  intelligently  exercised,  after  ju-  refuse  to  act,  the  standard  of  appointments  will  fall,  and  state 

il  hearing,  by  those  who  have  not  the  knowledge  or  ex-  control  and  regulation  will  become  a  disgrace,  and  the  evils 

jnce  to  operate.  which  it  was  intended  to  correct  will  multiply, 

ate  control  or  regulation  should  be  of  such  character  as  to  If  any  company  gives  good  service,  meets  all  the  reasonable 
lurage  the  highest  possible  standard  in  plant,  the  utmost  demands  of  the  public,  does  not  earn  more  than  sufficient  to 

nsion  of  facilities,  the  highest  efficiency  in  service,  rigid  provide  for  the  maintenance  of  its  plant  up  to  the  latest  stand- 

lomy  in  operation,  and  to  that  end  should  allow  rates  that  ard  and  for  reconstruction  of  plant  when  worn  out  or  obsolete, 
warrant  the  highest  wages  for  the  best  service,  some  re-  pays  only  fair  dividends  to  its  shareholders — if  a  company  is 

d  for  high  efficiency  in  administration,  and  such  certainty  only  doing  this  its  rates  and  charges  to  the  public  cannot  be 

eturn  on  investment  as  will  induce  investors  not  only  to  unreasonable. 

in  their  securities,  but  to  supply  at  all  times  all  the  capital  President  Vail  then  takes  up  in  detail  the  question  of  com- 
led  to  meet  the  demands  of  the  public.  petition  versus  control  or  regulation.  Effective,  aggressive  corn- 

resident  Vail  considers  that  such  “control”  and  “regulation”  petition  and  regulation  and  control  are,  he  says,  inconsistent 

and  should  stop  all  abuses  of  capitalization,  of  extortion  or  with  each  other  and  cannot  both  be  had  at  one  and  the  same 

overcharges,  of  unreasonable  division  of  profits.  But  if  time. 

e  is  to  be  state  control  and  regulation,  there  should  also  Control  or  regulation,  to  be  effective,  means  publicity;  it 
state  protection — protection  to  a  corporation  striving  to  means  semi-public  discussion  and  consideration  before  action; 

e  the  whole  community  (some  part  of  whose  service  must  it  means  deliberation,  non-discrimination;  it  means  everything 

!ssarily  be  unprofitable)  from  aggressive  competition  which  which  is  the  opposite  of  and  inconsistent  with  effective  com- 

rrs  only  that  part  which  is  profitable.  Governmental  con-  petition. 

should  protect  the  investor  as  well  as  the  public.  It  should  Competition — aggressive,  effective  competition — means  strife, 

ire  to  the  public  good  service  and  fair  rates.  It  should  industrial  warfare;  it  means  contention;  it  oftentimes  means 
I  insure  fair  returns  to  the  investor.  taking  advantage  of  or  resorting  to  any  means  that  the  con- 

resident  Vail  says  that  state  control  and  regulation,  to  be  science  of  the  contestants  or  the  degree  of  the  enforcement  of 
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the  laws  will  permit.  To  make  competition  effective  great  and 
uncontrolled  latitude  of  action  is  necessary;  action  must  be 
prompt  and  secret. 

Aggressive  competition  means  duplication  of  plant  and  in¬ 
vestment.  The  ultimate  object  of  such  competition  is  the 
possession  of  the  field  wholly  or  partially;  therefore  it  means 
either  ultimate  combination  on  such  basis  and  with  such  prices 
as  will  cover  past  losses,  or  it  means  loss  of  return  on  invest¬ 
ment  and  eventual  loss  of  capital.  Howsoever  it  results,  all 
costs  of  aggressive,  uncontrolled  competition  are  eventually 
borne,  directly  or  indirectly,  by  the  public. 

Competition  which  is  not  aggressive  presupposes  co-operative 
action,  understandings,  agreements,  which  result  in  general 
uniformity  or  harmony  of  action,  which,  in  fact,  is  not  com¬ 
petition  but  is  combination,  unstable  but  for  the  time  effective. 


Annual  Report  of  the  American  Bell  Telephone  and 
Telegraph  Company. 

The  annual  report  of  the  American  Bell  Telephone  &  Tele¬ 
graph  Company  for  1910  is  of  particular  interest,  owing  to  the 
discussion  therein  by  President  Vail  of  a  number  of  subjects 
of  general  interest,  such  as  corporate  organization  and  combina¬ 
tion,  public  control,  competing  exchanges,  etc.  An  abstract  of 
the  part  of  the  report  relating  to  public  control  will  be  found 
elsewhere. 

At  the  end  of  1910  the  number  of  stations  which  constituted 
the  system  in  the  United  States  of  the  American  Bell  Telephone 
&  Telegraph  Company  was  5,882,719,  an  increase  of  740,027. 
Of  these  1,852,050  were  operated  by  local,  co-operative  and  rural 
independent  companies  or  associations  having  sub-license  or 
connection  contracts.  The  total  mileage  of  wire  used  for  ex¬ 
change  and  toll  service  was  11,642,212  miles,  of  which  1,162,186 
miles  were  added  during  the  year.  These  figures  do  not  include 
the  mileage  of  wire  operated  by  connecting  companies.  In¬ 
cluding  the  traffic  over  long-distance  lines,  but  not  including 
connecting  companies,  the  daily  average  of  toll  connections 
was  about  602,500,  and  of  exchange  connections  about  21,681,- 
000,  an  increase  over  the  previous  year  of  almost  100,000  toll 
connections  and  almost  2,000,000  exchange  connections. 

During  the  year  the  cost  of  plant  additions,  including  real 
estate,  equipment,  exchange  and  toll  lines  was  $53,582,818,  an 
increase  of  about  $25,000,000  over  the  previous  year,  making 
total  expenditures  for  additions  to  plant  during  the  eleven  years 
from  1900  $460,775,700.  During  the  year  $52,028,000  was  applied 
out  of  revenue  to  maintenance  and  reconstruction  purposes,  the 
total  expenditures  for  these  purposes  during  the  past  eight 
years  being  over  $283,500,000.  It  is  estimated  that  about  $60,- 
000,000  will  be  required  for  additions  to  plant  in  1911. 

The  subject  of  depreciation  is  discussed  in  detail.  It  is 
pointed  out  that  the  entire  disregard  or  underestimating  of 
depreciation  and  future  replacement  has  been  the  cause  of 
nearly  all  the  financial  disasters  that  have  occurred  in  the  tele¬ 
phone  business  and  that  it  has  been  the  common  failing  of 
newcomers  in  the  field  from  the  beginning  to  the  present  time. 
The  present  policy  of  the  Bell  system  is  to  provide  against 
every  possible  contingency,  and  to  base  the  amount  and  extent 
of  such  provision  on  past  experience,  notwithstanding  that  the 
future  will  probably  show  a  decrease  in  depreciation  or  recon¬ 
struction,  owing  to  the  general  character  of  plant  and  methods 
assuming  more  permanency.  Referring  to  building  for  future 
requirements,  it  is  stated  that  expenditures  on  the  Bell  tele¬ 
phone  system  for  future  demands  are,  including  construction 
in  process,  estimated  at  $180,000,000. 

The  gross  revenue  collected  from  the  public  in  1910  by  the 
Bell  telephone  system,  not  including  the  connected  independent 
companies,  was  $165,600,000,  an  increase  of  nearly  $60,000,000 
over  the  previous  year.  Of  this  operation  consumed  $54,000,- 
000;  taxes,  $8,000,000;  current  maintenance,  $25,700,000,  and 
provision  for  depreciation,  $26,200,000.  The  surplus  available 
for  charges,  etc.,  was  $51,000,000,  of  which  $11,550,000  was  paid 
in  interest  and  $25,000,000  in  dividends. 


The  total  capitalization,  including  inter-company  items  and 
duplications  of  the  companies  of  the  Bell  system,  is  $1,114,- 
310,979.  Of  this  $502,306,910  is  owned  and  in  the  treasury  of 
the  companies  of  the  Bell  system.  The  capital  stock,  bonds 
and  notes  payable  outstanding  in  the  hands  of  the  public  at  the 
close  of  the  year  were  $612,000,000.  The  net  permanent  capital 
obligations  of  the  whole  system  outstanding  in  the  hands  of  the 
public  were  $580,100,000,  against  which  the  companies  have 
property  valued  at  $696,700,000,  an  excess  of  $116,000,000,  or 
20  per  cent.  There  is  an  entry  in  the  book  accounts  to  represent 
intangible  property,  such  as  franchises,  contracts,  patents  and 
rights-of-way,  both  public  and  private.  In  every  case  where 
public  authorities  have  appraised  the  plant  of  the  companies 
the  valuation  has  been  far  in  excess  of  the  book  valuation,  and 
it  is  stated  to  be  within  the  bounds  of  conservatism  to  say  that 
the  obligations  of  the  companies  outstanding  in  the  hands  of 
the  public  are  represented  by  150  per  cent  of  property  at  a  fair 
replacement  valuation  of  the  plants  and  assets,  not  including 
public  franchises.  The  interest  of  the  American  Bell  Telephone 
&  Telegraph  Company  in  its  associated  operating  companies  is 
over  80  per  cent,  in  addition  to  which  it  has  its  own  earnings. 
The  companies’  share  of  the  surplus  earnings  of  the  Bell  sys¬ 
tem  is  approximately  90  per  cent. 

During  the  year  a  great  deal  of  attention  was  given  in  the 
interest  of  employees  to  some  scheme  for  pension  and  savings, 
and  at  a  conference  of  all  the  associated  companies  it  was 
agreed  that  any  plan  adopted  by  the  American  Bell  Telephone  & 
Telegraph  Company  would  also  be  adopted  by  them,  thus  mak¬ 
ing  it  comprehensive  and  covering  the  Bell  system  as  a  whole 
so  that  all  changes  of  employees  between  companies  would  not 
affect  the  pensions  or  savings  benefits.  Until  the  solution  of 
the  problem  is  arrived  at,  all  cases  which  would  come  under 
pensions  or  savings  plans  will  be  acted  upon  individually  by  the 
company,  so  that  in  effect,  so  far  as  employees  are  concerned, 
the  delay  does  not  postpone  any  benefit  to  them. 

The  report  discusses  the  subject  of  independent  and  opposi¬ 
tion  companies,  competing  exchanges  and  physical  connections. 
The  idea  of  physical  connection  is  criticised,  being  born,  it  is 
stated,  of  a  desire  to  get  for  local  and  isolated  competing  or 
opposition  exchanges,  or  comparatively  limited  exchange  sys¬ 
tems,  the  advantages  of  the  more  extensive  and  comprehensive 
Bell  system.  It, is  asked  if  there  is  anything  in  practice,  law 
or  precedent  that  can  compel  one  system,  built  upon  a  compre¬ 
hensive  basis  and  trying  to  meet  all  requirements  of  the  public, 
to  turn  over  its  physical  property  for  the  use  of  so-called  com¬ 
petitors — opposition  exchanges  built  in  selected  territory  with 
selfish  views  or  motives?  Is  there  anything  to  compel  one  to 
share  the  prosperity  of  a  business  created  by  enterprise  and 


advanced  policy  with  those  who  wish  to  appropriate  the  bene¬ 
fits  of  such  work?  Can  any  public-utility  company  be  compelled 
to  divest  itself  of  the  operating  control  of  its  own  property 
which  was  created  for  and  may  be  needed  at  any  time  in  the 
conduct  of  its  own  business?  The  conclusion  is  that  this  is  not 
the  kind  of  interchange  of  business  contemplated  by  the  rules 
governing  common  carriers,  that  it  is  not  co-operation,  but  pure 
and  simple  confiscation. 
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A  section  of  the  report  is  devoted  to  the  telephone  and  tele¬ 
graph.  In  this  it  is  pointed  out  that  these  two  services  are 
complementary  and  not  competitive;  that  each  has  its  own 
proper  place;  that  joint  use  and  joint  occupancy  of  wires  will 
reduce  operating  expenses,  maintenance  charges  and  construc¬ 
tion  investment ;  that  utilizing  the  unutilized  facilities  of  both 
will  make  possible  large  economies  and  improvements  in  the 
wire  service,  as  well  as  additional  useful  service  of  both 
the  telephone  and  telegraph  for  the  benefit  of  both  the  corpo¬ 
ration  and  the  public.  The  accompanying  cut  prefaces  this 
section,  with  the  caption  “Two  telephone  circuits  in  daily  use 
between  New  York  and  Chicago  carrying  three  telephone  con¬ 
versations  and  eight  telegraph  messages  simultaneously  with¬ 
out  interference  with  each  other."  No  description  in  detail  is 
given. 

New  York  Electric  Automobile  Dealers’  Association. 

At  a  meeting  held  in  New  York  City,  March  27,  the  recently 
organized  Electric  Automobile  Dealers’  Association,  including 
in  its  membership  men  interested  in  the  sale  of  electric  pleasure 
vehicles,  batteries,  tires  and  accessories  peculiar  to  electric 
vehicles,  determined  on  a  publicity  campaign  to  be  pursued  this 
spring  and  fall.  The  organization,  it  will  be  understood,  is  not 
connected  in  any  way  with  the  Electric  Vehicle  Association  of 
America,  although  distinctly  friendly  to  it.  It  is  a  purely  local 
association  organized  to  promote  the  adoption  and  use  of  elec¬ 
tric  vehicles  in  Greater  New  York.  The  officers  and  directors 
are  as  follows:  President,  Mr.  Albert  Weatherby,  Anderson 
Carriage  Company;  vice-president,  Mr.  Harvey  Robinson,  New 
York  Edison  Company;  secretary,  Mr.  C.  Y.  Kenworthy,  Rauch 
&  Lang  Carriage  Company.  Directors :  Messrs.  R.  R.  Clayton, 
Studebaker  Automobile  Company ;  N.  Platt,  Baker  Motor 
Vehicle  Company;  W.  S.  Brown,  R.  S.  Bailey  &  Company;  A. 
VV.  Blanchard,  Jr.,  Waverley  Company,  and  C.  E.  Humphrey, 
Woods  Motor  Vehicle  Company.  The  organization  is  conscious 
of  the  fact  that  all  concerned  in  the  furtherance  of  the  electric 
pleasure  vehicle  have  been  inactive  for  too  long  a  period  and 
has  set  for  itself  the  task  of  informing  residents  of  New  York 
of  the  advantages  of  the  electric  over  the  gas  car.  It  was 
proposed  at  the  meeting  on  March  27  to  raise  a  fund  of  $7,500 
among  fifteen  or  more  contributors  to  be  spent  in  advertising 
and  general  publicity.  Of  this  sum  $3,000  is  to  be  spent  in  a 
ten  weeks’  campaign  this  spring  and  a  similar  campaign  will 
be  waged  in  the  fall. 


American  Railway  Engineering  Association. 

At  the  twelfth  annual  convention  of  the  American  Railway 
Engineering  and  Maintenance  of  Way  Association  the  name 
was  changed  to  American  Railway  Engineering  Association. 
The  attention  paid  to  electrical  matters  by  this  conservative  or¬ 
ganization  of  steam-railway  engineers  was  significant. 

In  his  address  as  president  of  the  association  Mr.  L.  C. 
Fritch,  chief  engineer  of  the  Chicago  Great  Western  Railroad, 
Chicago,  made  the  interesting  statement  that  perhaps  too  much 
stress  is  laid  upon  the  establishment  of  standards.  In  a  pro¬ 
gressive  art  there  should  be  no  such  w'ord  as  “standard.”  What 
is  standard  to-day  may  be  obsolete  to-morrow,  for  improve¬ 
ment  and  advancement  are  the  order  of  the  day.  Mr.  Fritch  re¬ 
ferred  to  the  Pennsylvania  Railroad  terminal  in  New  York, 
with  the  opening  of  the  Hudson  and  East  River  tunnels,  as  per¬ 
haps  the  best  example  of  progressive  railway  engineering  dur¬ 
ing  the  year.  This,  he  said,  is  the  first  large  trunk-line  railroad 
terminal  complete  in  its  operation  and  the  use  of  electric  trac¬ 
tion. 

“This  installation,”  said  Mr.  Fritch,  “awakens  us  to  the  sense 
of  a  new  responsibility  that  is  placed  upon  us  as  engineers,  and 
that  is,  that  we  should  prepare  ourselves  for  the  new  problems 
that  it  will  be  our  duty  to  solve.  It  will  devolve  upon  the  en¬ 
gineers  of  our  railways  to  determine  to  what  extent  this  new 


power  is  justifiable  in  heavy  trunk-line  service.  The  question 
of  electrification  of  trunk  lines,  and  its  application  to  terminals 
in  large  cities,  has  assumed  the  proportions  of  a  public  question 
in  the  cities  of  Boston,  Philadelphia,  Baltimore,  Washington, 
St.  Louis,  Chicago,  and  its  extension  in  New  York  City  to  all 
classes  of  service  is  being  considered.  It  is  a  problem  of  great 
magnitude  and  involves  not  only  technical  skill,  but  judgment 
of  the  highest  order,  and  its  solution  must  in  the  final  analysis 
be  made  by  railway  men  familiar  with  the  intricacies  of  rail¬ 
way  operation  and  its  needs.  My  advice,  therefore,  would  be 
that  railway  engineers  prepare  for  this  economic  change  that 
has  already  begun,  in  order  that  the  problems  that  demand  solu¬ 
tion  may  be  solved  on  a  sound  basis,  and  that  costly  mistakes 
which  ignorance  would  otherwise  impose  may  be  avoided.” 

In  relation  to  governmental  regulations  of  the  railroad  in¬ 
dustry,  President  Fritch  said  that  some  of  these  regulations  are 
wise  and  beneficial  while  others  are  a  positive  menace  to  the 
public  they  are  designed  to  benefit.  It  devolves  upon  railroad 
men  to  educate  the  public  to  a  realization  of  the  rights  of  the 
railroad  industry. 

The  committee  on  “Electricity,”  of  which  Mr.  George  W. 
Kittridge,  of  the  New  York  Central,  is  chairman,  presented  a 
progress  report.  In  addition  to  Mr.  Kittridge  other  members 
of  the  committee  present  were:  Mr.  J.  B.  Austin,  Jr.,  of  the 
Long  Island  Railroad,  Jamaica,  N.  Y. ;  Mr.  C.  E.  Lindsay,  of 
the  New  York  Central;  Mr  E.  B.  Katte,  of  the  New  York  Cen¬ 
tral;  Mr.  A.  O.  Cunningham,  of  the  Wabash  Railroad,  St.  Louis, 
and  Mr.  George  Gibbs,  of  the  Pennsylvania  Tunnel  &  Ter¬ 
minal  Railroad,  New  York.  The  committee  gave  a  resume 
of  its  previous  work  from  the  time  of  its  appointment  two 
years  ago.  The  scope  of  the  work  of  the  committee  covers 
electric  traction  and  transmission  as  affecting  the  design,  con¬ 
struction,  maintenance  and  operation  of  railways.  A  partial 
list  of  subjects  considered  is  “Transmission  Line  Crossings,” 
“Clearances”  “Insulation  and  Protection,”  “Electrolysis,”  “Re¬ 
lation  to  Track  Structures,”  and  “Maintenance  Organization.” 
Sub-committees  on  these  subjects  have  been  organized. 

The  conclusions  of  the  whole  committee  include  the  follow¬ 
ing  definitions,  which  were  adopted  by  the  association: 

Third-Rail  Clearance  Lines. — Lines  beyond  which  no  part  of 
the  third-rail  structure  shall  project. 

Equipment  Clearance  Lines. — Lines  beyond  which  no  part  of 
the  equipment  shall  project.  Allowance  must  be  made  by  equip¬ 
ment  manufacturers  of  new  equipment  for  wear  on  journals  and 
brasses,  on  axle  collars,  on  rail,  on  wheels,  compression  of 
springs,  sagging  of  center  of  car,  constructional  variations  and 
play,  broken  springs,  etc. 

Third-Rail  Gage. — Distance,  measured  parallel  to  plane  of 
top  of  both  running  rails,  between  gage  line  of  running  rail  and 
gage  line  of  third-rail. 

Electrical  Supervisor. — An  officer  on  the  division  staff  quali¬ 
fied  to  supervise  the  maintenance  of  the  electrical  transmission 
and  working  conductors  outside  of  the  power  station  and  sub¬ 
station. 

Bonders. — Employees  qualified  to  maintain  rail  and  other 
bonds  and  their  appurtenances. 

Traction  Linemen. — Employees  qualified  to  maintain  wires 
and  cables  and  their  appurtenances  for  all  railroad  voltages. 

Patrolmen. — Employees  qualified  to  inspect  and  make  minor 
repairs  to  track  and  third-rail  structures,  cables  and  « ires,  and 
to  use  hand  signals  for  the  protection  of  trains 

Bond. — A  metallic  means  for  connecting  two  rails  to  permit 
of  passage  of  electric  current. 

Cable. — .A  rope  composed  of  wires  for  the  transmission  of 
electricity. 

Further  recommendations  of  the  committee,  adopted  by  the 
association,  enunciated  the  principle  that  electric  maintenance 
on  steam  roads  should  as  far  as  possible  be  performed  by  the 
existing  maintenance-of-way  organization  with  such  modifica¬ 
tion  as  may  be  necessary.  Further,  a  maintenance-of-way  or¬ 
ganization  was  suggested  as  productive  of  efficient  results  and 
designed  to  include  both  electrical  and  steam  operation.  In 
this  suggested  organization  the  electrical  supervisor  reports  to 
the  division  engineer,  who  in  turn  reports  to  the  chief  en- 
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gineer  of  electric  traction  and  the  electrical  superintendent  as 
well  as  to  the  general  superintendent  and  chief  engineer.  The 
electrical  supervisor  is  on  a  par  with  the  track  supervisor  and 
the  superintendents  of  bridges  and  buildings.  He  has  under 
him  line-wire  gangs  and  cablemen,  as  well  as  third-rail  main- 
tainers,  bonders  and  patrolmen. 

Diagrams  to  show  the  lines  of  third-rail  clearance  and  equip¬ 
ment  clearance  have  been  prepared,  but  in  order  to  await  fur¬ 
ther  action  by  the  American  Railway  Association  and  the 
American  Electric  Railway  Association,  the  committee  reported 
the  progress  in  relation  to  these  diagrams  and  did  not  recom¬ 
mend  them  for  adoption  at  the  present  time. 

The  report  of  the  committee  on  signals  and  interlocking 
was  presented  by  Mr.  W.  H.  Elliott,  of  the  New  York  Central, 
in  the  absence  of  the  chairman,  Mr.  A.  H.  Rudd.  Revised 
specifications  for  insulated  wires  and  cables  having  various 
characteristics  were  adopted.  New  tables  to  show  the  B.  &  S. 
gage,  number  of  strands  and  actual  circular  mils  of  stranded 
conductors  and  flexible  conductors  were  adopted. 

Mr.  W.  C.  Cushing,  of  the  Penn  Line,  Pittsburgh,  w'as  elected 
president  of  the  association,  and  Mr.  E.  H.  Fritch,  962  Monad- 
nock  Building,  Chicago,  was  re-elected  secretary. 


Railway  Signal  Association. 

A  stated  meeting  of  the  Railway  Signal  .\ssociation  was  held 
in  the  Congress  Hotel,  Chicago,  on  March  20.  Mr.  C.  E. 
Denney,  of  Cleveland,  president  of  the  association  and  signal 
engineer  of  the  Lake  Shore  &  Michigan  Southern  Railway, 
occupied  the  chair.  Two  sessions  were  held.  At  the  morning 
session  Mr.  J.  C.  Mock,  of  Detroit,  chairman  of  the  sub¬ 
committee  on  standards,  presented  a  code  of  symbols  to  be 
used  for  the  representation  of  apparatus  on  signal  drawings. 
This  rather  technical  subject  was  discussed  at  some  length. 
Mr.  H.  S.  Balliet,  of  New  York,  remarked  that  symbols  made 
necessary  by  the  electrical  operation  of  railways  as  indicating 
third-rail,  overhead  conductors,  bonds,  etc.,  are  now  needed  on 
signal  plans.  The  committee  report  on  “Electric  Signaling  for 
Railways”  came  up  in  the  afternoon,  and  the  committee  in 
charge  of  the  matter,  of  which  Mr.  Balliet  is  chairman,  was 
instructed  to  make  further  report  on  the  various  systems  in 
satisfactory  operation  and  to  prepare  specifications  for  alter¬ 
nating-current  automatic  signal  installations  on  electric  rail¬ 
ways. 

During  the  afternoon  session  Mr.  A.  H.  McKeen,  signal 
engineer  for  the  Oregon-Washington  Railroad  &  Navigation 
Company,  read  an  interesting  paper  on  “Portable  Storage 
Batteries  as  Applied  to  .\utomatic  Signals  on  the  Harriman 
Lines.”  The  paper  was  entirely  favorable  to  the  use  of  storage 
batteries  for  railroad  signaling  on  this  extensive  system  and 
evoked  a  lively  discussion,  in  which  the  advocates  of  primary 
batteries  undertook  to  show  that  the  primary  cells  were  better 
adapted  for  signaling  work  under  many  conditions.  Mr.  L. 
Frederick  Howard  presented  a  paper  entitled  “Principles  Gov¬ 
erning  the  Selection  of  Alternating-Current  Signal  Apparatus 
for  Railroads,”  and  this  was  discussed  at  some  length.  Among 
other  things  it  was  agreed  that  the  term  “impedance  bond”  was 
better  than  “induction  bond,”  and  there  was  also  considerable 
discussion  whether  ground  shields  or  the  grounded  secondary 
should  be  used  in  the  case  of  transformers  employed  in  alter¬ 
nating-current  signaling.  It  was  contended  that  the  use  of  the 
grounded  secondary  was  objectionable  as  involving  the  danger 
of  false  signals  by  grounding. 


National  Conference  on  Standard  Electrical  Rules 
Disbands. 

At  a  meeting  held  in  the  Engineering  Societies  Building,  New 
York  City,  March  24,  the  National  Conference  on  Standard 
Electrical  Rules,  comprising  delegates  from  the  following 
national  bodies,  was  formally  disbanded :  American  Institute  of 


Architects,  American  Institute  of  Electrical  Engineers,  Ameri¬ 
can  Society  of  Mechanical  Engineers,  American  Institute  of 
Mining  Engineers,  American  Street  and  Interurban  Railway 
Association,  Associated  Factory  Mutual  Fire  Insurance  Com¬ 
panies,  Association  of  Edison  Illuminating  Companies,  Inter¬ 
national  Association  of  Municipal  Electricians,  National  Board 
of  Fire  Underwriters,  National  Electric  Light  Association, 
National  Electrical  Contractors’  Association,  National  Electri¬ 
cal  Inspectors’  Association  and  Underwriters’  National  Elec¬ 
tric  Association. 

It  is  announced  that  the  Underwriters’  National  Electric 
Association  having  been  at  its  final  meeting  in  March  consoli¬ 
dated  into  the  National  Fire  Protection  Association  so  as  to 
bring  the  work  of  fire-preventing  engineering  under  one  single 
head,  and  an  electrical  committee  having  been  established  as 
a  part  of  a  working  association  of  national  standing  which  can 
provide  machinery  for  carrying  out  its  work,  the  need  for  the 
national  conference  no  longer  exists.  The  N.  F.  P.  A.,  it  is 
understood,  will  add  to  the  electrical  committee  representatives 
of  some  of  its  active  members  so  as  to  give  official  representa¬ 
tion  to  interests  vitally  concerned  in  its  ‘  work  but  which 
hitherto  have  had  representation  only  as  a  matter  of  courtesy 
and  policy.  The  holding  of  general  meetings  of  the  electrical 
committee  every  two  years,  to  which  meetings  all  will  be  in¬ 
vited  to  participate  in  'suggestions  and  discussions,  is  to  be 
continued  as  in  the  past  by  the  National  Fire  Protection  Asso¬ 
ciation. 


Underwriters’  Resolution  on  Grounding  Secondaries. 


At  a  meeting  of  the  Underwriters’  National  Electric  Associa¬ 
tion  in  New  York  City,  March  22  and  23,  an  effort  was  made 
to  have  the  underwriters  pass  some  mandatory  ruling  on  the 
grounding  of  alternating-current  secondary  circuits.  The  mat¬ 
ter  was  brought  to  a  head  by  a  communication  from  Mr.  Farley 
Osgood,  chairman  of  the  code  committee  of  the  American 
Institute  of  Electrical  Engineers,  making  a  formal  request  that 
the  grounding  of  secondary  circuits  be  made  mandatory  up  to 
250  volts.  The  Underwriters  were  not  prepared  to  change  Rule 
13A  as  it  now  stands  in  the  code,  but  passed  resolutions  which 
were  indorsed  by  Mr.  W.  H,  Blood,  Jr.,  acting  for  the  National 
Electric  Light  Association. 

The  preamble  of  the  resolutions  recites  that  the  grounding  of 
secondary  alternating-current  circuits  having  a  normal  dif¬ 
ference  of  potential  of  not  over  150  volts  does  effectually 
eliminate  the  life  hazard  of  such  circuits  due  to  their  acci¬ 
dental  contact  with  circuits  of  a  dangerous  potential  without 
introducing  any  hazard  due  to  grounding;  that  there  is  a  dif¬ 
ference  of  opinion  as  to  whether  the  grounding  of  such  cir¬ 
cuits  having  a  normal  difference  of  potential  of  over  150  volts 
introduces  hazards  due  to  such  grounding,  but  that  such 
grounding  does  not  increase,  but  rather  tends  to  decrease,  the 
fire  hazard.  The  several  clauses  of  the  resolution  are  as 
follows : 

That  municipal  departments  are  urged  to  make  the  grounding 
of  secondary  circuits  up  to  150  volts  mandatory  as  a  neces¬ 
sary  safeguard  to  life. 

That  the  Underwriters’  Inspection  Departments  be  urged  to 
recommend  at  all  times  such  grounding  as  a  proper  and  desir¬ 
able  precaution  which  introduces  no  fire  hazard. 

That  the  National  Electric  Light  Association  be  urged  to  see 
that  all  of  its  member  companies  be  brought  to  realize  the 
necessity  of  such  grounding  for  the  protection  of  their  cus¬ 
tomers. 

That  the  departments  in  charge  of  water-works  be  urged  to 
allow  the  attaching  of  such  ground  wires  to  their  piping  sys¬ 
tem  in  the  full  confidence  that  the  integrity  of  such  piping 
systems  will  in  no  way  be  affected,  whatever  be  the  normal 
voltage. 

That  all  concerned  give  careful  thought  to  other  methods 
of  obtaining  satisfactory  grounds  wherever  metallic  water 
pipes  are  not  available,  to  the  end  that  this  most  necessary  pre- 
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caution  of  grounded  secondary  circuits  may  be  available  in  all 
localities  and  under  all  conditions. 

That  the  American  Institute  of  Electrical  Engineers  be  urged 
to  use  its  best  endeavors  to  harmonize  the  present  difference  of 
opinion  as  to  the  limit  of  voltage  at  which  grounding  ceases 
to  be  desirable  by  determining  a  limit  which  shall  meet  with 
general  approval. 


The  Sylvester  and  Schaefer  Methods  of  Artificial 
Respiration  in  Germany. 

(From  Our  Berlin  Correspondent.) 

The  German  National  Board  of  Health  in  a  recent  report  on 
methods  of  artificial  respiration  states  that  the  new  Schaefer 
method  cannot  be  considered  as  effective  as  the  Sylvester 
method,  and  that  it  does  not  consider  advisable  a  change  in  the 
present  rules  for  resuscitation  employing  the  Sylvester  methods. 

In  order  to  learn  the  situation  in  Austria  I  wrote  to  the 
well-known  electropathologist,  Dr.  Jellinek,  of  Vienna,  and  he 
has  informed  me  that  the  Schaefer  method  has  not  been  intro¬ 
duced  in  Austria.  Dr.  Jellinek  has  by  a  personal  investigation 
convinced  himself  of  the  superiority  of  the  Sylvester  method. 

In  a  Bulletin  issued  by  the  Berlin  Board  of  Health  under 
date  of  March  25,  1909,  it  is  stated  that  the  Schaefer  method 
solely  affects  exhalation  and  thus  belongs  to  the  so-called 
expiration  methods  which  do  not  attach  as  much  importance  to 
filling  the  lungs  artificially  as  do  the  so-called  combined  meth¬ 
ods,  such  as  that  of  Sylvester.  With  the  Schaefer  method,  in 
which  the  patient  is  placed  face  downward,  the  weight  of  the 
body  presses  on  the  thorax,  thereby  lessening  chest  expansion. 
The  smaller  the  expansion  of  the  chest  the  smaller  will  be  the 
quantity  of  fresh  air  entering  the  lungs,  and  consequently  the 
smaller  will  be  the  effect  upon  the  circulation  of  the  blood 
and  pulsation  of  the  heart.  For  this  reason  and  after  thorough 
experiments  as  to  the  effectiveness  of  different  methods  of 
artificial  breathing,  the  authors  of  the  Bulletin  report  (Drs. 
Loewy  and  Meyer)  disapprove  the  Schaefer  method.  They 
admit,  however,  that  in  cases  of  drowning  the  method  of  plac¬ 
ing  the  patient  face  downward  has  an  advantage,  through  facili¬ 
tating  the  escape  of  water  from  the  trachea,  but  hold  that  in 
other  cases,  as  in  suspended  animation  caused  by  electric  shock, 
that  advantage  does  not  apply.  “In  such  cases  the  most  effective 
method  is  one  that  will  cause  ventilation  of  the  lungs  and  in¬ 
creased  circulation  of  the  blood.”  This  view  is  approved  by 
the  Board  of  Health.  Drs.  Loewy  and  Meyer  conclude  that 
in  view  of  the  above  considerations  “there  seems  to  be  no  rea¬ 
son  for  replacing  the  Sylvester  by  the  Schaefer  method  of 
resuscitation  from  apparent  death  from  electric  shock,  and  that 
it  does  not  seem  advisable  to  recommend  both  methods  owing 
to  the  confusion  that  may  result.” 

Further  inquiry  in  Vienna  brought  out  the  information  that 
the  Voluntary  Life  Saving  Corps  of  Vienna  still  uses  the  old 
Sylvester  method,  the  Shaefer  method  not  having  been  taken 
under  consideration. 


Large  Texas  Hydroelectric  Property. 

The  waters  of  the  Nueces  and  Medina  Rivers  are  to  be 
utilized  for  the  operation  of  what  it  is  stated  will  be  one  of  the 
largest  hydroelectric  plants  and  systems  of  irrigation  in  the 
Southwest.  The  same  British  syndicate,  headed  by  Dr.  F.  S. 
Pearson,  of  New  York,  that  has  more  than  $100,000,000  in¬ 
vested  in  hydroelectric  plants,  power  systems,  street  railways 
and  other  large  enterprises  in  Mexico  is  back  of  this  big 
Texas  project.  For  several  months  engineers  and  other  repre¬ 
sentatives  of  the  Pearson  syndicate  have  been  working  on  the 
preliminary  plans  for  the  power  and  irrigation  scheme.  Options 
have  been  obtained  on  more  than  200.000  acres  of  rich  valley 
lands  which  are  to  be  served  by  the  proposed  irrigation  canal 
system.  Surveys  have  also  been  made  for  the  proposed  dams 
and  reservoir  sites,  it  being  a  part  of  the  general  plan  to  pro¬ 
vide  for  the  storage  of  an  enormous  quantity  of  water  in 


order  that  there  may  be  no  shortage  for  the  operation  of  the 
proposed  hydroelectric  plants  and  irrigation  of  the  lands  dur¬ 
ing  the  dry  seasons.  In  carrying  out  this  project  the  same  plan 
will  be  followed  as  that  of  the  Mexico  light  &  Power  Company 
in  the  installation  of  its  hydroelectric  plants  at  Nexaca,  Mexico, 
and  the  construction  of  a  series  of  water-storage  reservoirs. 
It  is  estimated  by  engineers  who  have  made  the  surveys  of  the 
Nueces  and  Medina  Rivers  that  it  will  be  possible  to  generate 
more  than  100,000  hp,  and  that  by  locating  the  dams  for  the 
reservoirs  at  favorable  points  there  can  be  irrigated  more  than 
500,000  acres  of  land.  The  canal  systems  will  not  be  confined 
to  the  valleys,  but  will  extend  over  the  upper  benches  lying 
back  from  the  two  rivers.  Energy-transmission  lines  will  be 
constructed  to  San  Antonio,  Cotulla,  Pearsall,  Uvalde,  Laredo 
and  many  other  towns  of  that  part  of  the  State.  Dr.  Pearson 
is  giving  much  personal  attention  to  the  big  project.  Mr. 
C.  H.  Carney,  engineer  and  manager  of  the  hydroelectric 
work  at  Nexaca,  Mexico,  is  actively  in  charge  of  the  pre¬ 
liminary  work  that  is  in  progress  on  this  Texas  project. 


Sale  of  Electricity  to  Parks. 

As  previously  mentioned,  the  South  Park  commissioners  of 
Chicago  have  agreed  to  buy  electrical  energy  from  the  Sanitary 
District  for  lighting  the  South  Side  parks  and  boulevards,  dis¬ 
continuing  their  existing  steam-generating  plant.  The  South 
Park  system  embraces  Jackson  Park,  Washington  Park, 
Grant  Park  and  several  smaller  parks,  as  well  as  the  Midway, 
Drexel  Boulevard,  Grand  Boulevard  and  other  boulevards,  the 
public-park  system  of  Chicago  involving  boulevards  as  con¬ 
necting  links. 

The  proposition  made  to  the  commissioners  by  the  Sanitary 
District,  which  will  probably  be  accepted,  is  a  flat  rate  of  0.75 
cent  a  kw-hour  for  electrical  energy  delivered  at  the  power 
house  at  Fifty-seventh  Street  and  Cottage  Grove  Avenue.  It 
is  assumed  that  the  maximum  demand  is  about  900  kw  and 
that  energy  consumption  is  approximately  2,000,000  kw-hours 
per  year.  The  park  commissioners  will  furnish  the  transform¬ 
ing  apparatus  in  the  station.  The  proposition  is  made  with  the 
provision  that  in  case  of  necessity  the  Sanitary  District  may 
have  the  use  of  the  steam  plant  during  the  peak  load,  provided 
such  use  does  not  entail  any  expense  on  the  part  of  the  South 
Park  commissioners.  However,  the  commissioners  are  to  have 
the  option  of  changing  at  the  end  of  any  year  to  the  regular 
municipal  rate  of  the  Sanitary  District,  which  is  $15  a  hp-year 
for  lighting  service  (twelve  hours  a  day)  and  $26.40  a  hp-year 
for  power  service  (twenty-four  hours  a  day). 

The  Sanitary  District  agrees  to  furnish  a  regular  and  unin¬ 
terrupted  supply  of  electricity,  except  as  it  may  be  disabled  by 
fire,  lightning,  strike  or  other  cause  not  under  its  control.  It 
is  estimated  that  within  ten  or  fifteen  years  the  peak  load 
of  the  South  Side  parks  will  be  3500  kw.  Energy  will  be  sup¬ 
plied  to  the  parks  through  underground  cables  entirely.  Energy 
will  be  measured  at  the  South  Park  switchboard  on  the  low- 
tension  side  of  the  transformers,  the  rate  of  0.75  cent  a  kw-hour 
covering  all  charges. 


Municipal  Gas-Electric  Plant  Proposition  a  Failure. 


A  striking  admission  of  the  inability  of  a  municipality  success¬ 
fully  to  install  and  operate  a  gas-electric  generating  plant  in 
competition  with  central-station  service  came  out  in  a  recent 
hearing  before  the  committee  on  public  lighting  of  the  Massa¬ 
chusetts  Legislature.  The  committee  was  hearing  remonstrants 
on  several  municipal-ownership  bills,  including  Mr.  E.  N. 
Wrightington,  vice-president  of  the  Boston  Consolidated  Gas 
Company,  who  touched  briefly  upon  the  investigation  made  by 
the  City  of  Boston  under  the  administration  of  Mayor 
George  A.  Hibbard  of  the  cost  of  lighting  a  group  of  school- 
houses  in  the  North  End,  and  also  of  lighting  the  block  of 
municipal  buildings  focused  around  the  Boston  City  Hall. 
The  plan  of  the  city  was  to  install  gas  engines  operated  from 
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the  mains  of  the  local  gas  company.  The  engines  were  to  be 
direct-connected  to  generators  and  the  lighting  service  of  the 
block  was  to  be  furnished  by  the  city  instead  of  purchased  from 
the  Boston  Edison  company.  Mr.  Wrightington  stated  that  his 
company  was  very  anxious  to  secure  the  business  in  competition 
with  the  Edison  company,  and  that  the  most  exhaustive  figures 
were  made  as  to  the  relative  cost  of  the  city  plant  compared 
with  Edison  service.  After  all  the  estimates  were  made  it  was 
found  that  there  would  be  an  apparent  annual  saving  of  per¬ 
haps  $565  by  the  city  plant  in  the  schoolhouse  lighting,  but  at 
the  city  hall  the  cost  of  operating  the  municipal  isolated  plant 
would  be  absolutely  prohibitive  on  account  of  the  enforced 
service  of  three  eight-hour  shifts  of  men  per  day.  The  mu¬ 
nicipal  proposition  was  thus  killed  by  the  weight  of  its  own 
labor  requirements,  and  the  slight  difference  between  the  Edi¬ 
son  and  city  estimates  for  the  schoolhouse  work  did  not  war¬ 
rant  a  change  from  central-station  to  municipal  service. 


The  Approaching  Completion  of  Hoosac  Tunnel 
Electrification. 

The  electrification  of  the  Hoosac  Tunnel,  in  western  Massa¬ 
chusetts,  on  the  Fitchburg  Division  of  the  Boston  &  Maine 
Railroad,  is  rapidly  approaching  completion,  and  it  is  expected 
that  an  electric  locomotive  will  be  run  through  the  tube  within 
a  fortnight.  The  work  is  being  done  by  the  New  York,  New 
Haven  &  Hartford  Railroad  under  the  supervision  of  Mr.  W. 
S.  Murray,  electrical  engineer.  The  electrified  section  will  ex¬ 
tend  from  Williamstown  to  a  point  a  few  miles  east  of  the 
tunnel  portal,  the  length  of  the  tunnel  proper  being  about  five 
miles.  Both  tracks  will  be  electrified  and  the  single-phase 
system  employed,  with  overhead  distribution.  Electrical  energy 
will  be  generated  at  a  steam  turbo-alternator  plant  located  at 
Zylonite.  The  construction  work  in  the  tunnel  is  handled  by 
two  gangs  of  seventy-five  men  each,  and  clusters  of  electric 
lamps  are  employed  extensively  on  the  skeleton  cars  which 
serve  as  construction  trains.  A  small  generating  plant  is  in¬ 
stalled  on  each  train  for  lighting  service ;  the  train  movements 
are  controlled  by  electric  signals,  and  continuous  telephone  con¬ 
nection  is  maintained  between  the  trains  and  the  tunnel  dis¬ 
patcher’s  office  at  North  Adams.  The  overhead  trolley  will 
be  located  15J4  ft.  above  the  track  and  supported  at  points 
too  ft.  apart. 


Worcester  Street-Lighting  Case. 


The  Massachusetts  Gas  and  Electric  Light  Commission  gave 
a  continued  hearing  on  Feb.  27  at  Worcester  upon  the  appeal  of 
Mayor  James  Logan  for  a  reduction  in  the  street-lighting 
prices  charged  by  the  Worcester  Electric  Light  Company. 
Chairman  Barker  presided,  and  the  full  board  was  present. 
The  entire  day  was  devoted  to  cross-examination  of  the  expert 
for  the  city,  Mr.  William  D.  Marks,  of  New  York,  by  Mr. 
Everett  W.  Burdett,  of  Boston,  counsel  for  the  company.  Mr. 
Marks  admitted  that  the  comparison  of  prices  paid  for  street 
lamps  in  other  cities  was  suggestive  rather  than  controlling. 
He  had  cited  the  prices  in  Montreal  and  Springfield,  Mass., 
but  in  the  case  of  Montreal  the  available  water-power  was 
53,000  hp  and  the  steam  power  6800  hp,  and  in  Worcester  the 
company  had  no  water-power  whatever.  The  Montreal  Light, 
Heat  &  Power  Company  secured  the  street-lighting  contract 
at  a  price  of  $63.15  per  4-amp  magnetite-arc  lamp  per  year. 
The  Provincial  Light,  Heat  &  Power  Company  offered  $54.80, 
but  this  did  not  provide  adequately  for  depreciation.  Mr. 
Marks’  final  figure  as  a  fair  price  for  Worcester  was  $64.83 
per  4-amp  magnetite  lamp.  The  witness  admitted  that  there 
were  1650  lamps  concerned  in  Montreal,  or  about  twice  as 
many  as  in  Worcester. 

Taking  up  the  Springfield  conditions,  Mr.  Burdett  brought 
out  the  point  that  the  city  owns  and  maintains  the  poles  and 
fixtures,  a  fact  which  the  witness  did  not  know.  The  Spring- 
field  company  estimates  a  saving  of  $6.50  per  lamp  per  year 
on  this  account.  The  present  price  of  arc  lamps  in  Springfield 


supplied  on  underground  service  is  $83  per  year  each,  and  on 
the  overhead  system,  $71.50.  The  witness  admitted  that  if  the 
company  paid  all  the  expenses  the  equivalent  price  in  Spring- 
field  would  be  $89.50  for  underground  service  and  $78  for 
lamps  on  the  overhead  lines.  Mr.  Marks  also  agreed  that  the 
350-watt  inclosed  carbon-arc  lamps  used  in  Springfield  were 
not  as  efficient  and  satisfactory  sources  of  illiunination  as 
the  Worcester  magnetites.  Mr.  Burdett  also  brought  out  the 
point,  using  Mr.  Marks’  own  figures,  that  the  latter  proposed  to 
reduce  the  price  of  arc  lighting  to  the  city  by  about  $23,000  per 
year,  at  the  same  time  adding  $42,000  in  revenue  for  the  com¬ 
pany  from  private  consumers,  which  produced  a  decided  stir  in 
the  hearing-room.  Mr.  Marks  admitted  this,  but  said  that 
under  the  price  list  of  the  company  large  users  of  electricity 
for  motors  and  lighting  obtain  it  at  less  than  cost,  while  small 
users  pay  excessive  rates.  Mr.  Marks  had  estimated  that 
the  value  of  the  company’s  property  used  in  street  lighting  was 
about  $290,000,  but  he  admitted  that  his  estimate  took  no  ac¬ 
count  of  freight  charges  or  expenses  due  to  station  recon¬ 
struction  resulting  from  the  change  in  the  arc-lighting  system, 
which  was  formerly  of  the  open-arc  type,  with  energy  sup¬ 
plied  by  Brush  machines.  Mr.  Burdett  said  that  he  would 
prove  that  the  company  was  obliged  to  spend  $1,045  for  spe¬ 
cial  wiring,  $4,490  for  an  arc-distributing  board,  $1,224  for 

a  concrete  floor  at  the  arc-lighting  division  of  the  plant,  with 

further  expense  for  a  crane.  A  long  discussion  ensued  over 
the  cost  of  wire.  Mr.  Marks  said  that  he  considered  the  com¬ 
pany’s  arc-lighting  wire.  No.  6  B.  &  S.,  to  be  worth  about  4 
cents  per  foot,  the  list  price  being  about  16  cents.  He  could 

not  give  the  price  of  wire  to-day  on  account  of  the  uncer¬ 

tainty  of  the  discount.  It  Was  admitted  by  the  witness  that  if 
the  cost  of  the  wire,  with  lead  covering,  was  about  8  cents 
per  foot  the  estimate  which  he  had  made  would  be  about  $50,000 
out  of  the  way.  Mr.  Marks  said  that  he  had  no  opportunity 
to  make  a  physical  examination  of  the  company’s  property  and 
that  he  considered  the  wire  used  in  arc-lighting  service  had 
undergone  a  depreciation  of  about  50  per  cent  since  the  mag¬ 
netite  system  was  installed  in  Worcester.  He  figured  the  cost 
of  ducts  at  30  cents  per  foot,  whereas  Mr.  Burdett  said  that  the 
company  would  show  that  the  cost  was  about  38  cents  per  foot. 

Mr.  Marks  did  not  figure  the  cost  of  maintaining  the  free 
ducts  used  by  the  dty  as  a  factor  in  the  expense  of  street 
lighting,  nor  did  he  take  into  consideration  the  fixed  charges 
on  such  ducts.  The  company’s  ducts  are  divided  as  follows : 
Municipal  arcs,  430,000  ft. ;  incandescent  service,  430,000  ft. ; 
motor  service,  100,000  ft. ;  commercial  arcs,  47,000  ft. ;  vacant 
ducts,  372,141  ft.,  and  free  city  ducts,  352,000  ft.,  making  a  total 
of  1,731,141  ft.  of  duct  on  the  system.  The  company  consid¬ 
ers  the  value  of  this  equipment  to  be  29  cents  per  foot.  The 
revenue-producing  ducts  of  the  company  have  a  total  length 
of  1,007,000  ft.  Mr.  Burdett  brought  out  the  point  that  Mr. 
Marks  had  neglected  about  $9,000  in  insurance  and  taxes  which 
would  have  to  be  borne  by  the  municipal  lighting  department  in 
determining  the  proper  cost  of  lighting  the  streets.  Mr.  Marks 
made  a  general  allowance  of  7  per  cent  for  depreciation,  taking 
the  life  of  generators  at  twenty  years,  boilers  twelve  to  fifteen 
years,  engines  twenty  years,  buildings  fifty  years,  underground 
and  overhead  wires  about  fourteen  years  each.  In  the  absence 
of  an  appraisal  he  admitted  that  it  was  necessary  to  use  a 
large  amount  of  guesswork  in  the  preparation  of  his  report  to 
the  Mayor.  Counsel  for  the  city  interjected  that  authority 
will  be  asked  for  the  making  of  an  appraisal  to  serve  as  a 
proper  basis  of  inquiry.  Mr.  Marks  further  admitted  that  he 
had  purposely  taken  no  account  of  the  investment  now  being 
made  by  the  company  in  a  new  turbine  station  at  the  south 
end  of  the  city,  and  Mr.  Burdett  emphasized  the  value  of  such 
a  plant  to  the  city  as  a  basis  for  increased  taxation.  Mr. 
Marks  said  that  the  first  price  that  he  recommended  for  ac¬ 
ceptance  by  the  city  was  $75.72  per  lamp.  This  was  made  up 
on  an  estimated  investment  of  $300,000  for  municipal  lighting 
and  allowed  profit  of  5  per  cent,  or  $17.40  per  lamp,  and  a 
depreciation  of  7  per  cent,  or  $24.36  per  lamp.  The  cost  of 
electricity  was  taken  at  2  cents  per  kw-hour.  Interest  and  de¬ 
preciation,  according  to  Mr.  Marks,  came  to  $41.76  per  lamp 
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per  year.  This  left  $23.07  to  be  expended  for  the  lamps  for  all 
other  costs  of  operation,  assuming  that  the  second  price 
recommended  by  Mr.  Marks,  namely,  $64.83,  was  substituted 
for  the  first.  The  hearing  was  adjourned  to  March  20  in  order 
to  afford  the  company  time  to  prepare  estimates  of  the  cost  of 
s"pplying  the  city  with  magnetite  lighting. 


The  Single-Phase  Railway  in  London. 

.“Vt  a  meeting  of  the  British  Institution  of  Civil  Engineers 
held  on  March  14  Mr.  Philip  Dawson  presented  a  paper  en¬ 
titled  “The  Electrification  of  a  Portion  of  the  Suburban  Sys¬ 
tem  of  the  London,  Brighton  &  South  Coast  Railway.”  This 
road  was  opened  for  service  in  1909.  It  is  a  2S-cycle,  single¬ 
phase  road,  operated  with  a  flexible  overhead  conductor  at 
6700  volts.  The  total  length  of  route  electrified  is  twenty-three 
miles,  there  being  altogether  sixty-two  miles  of  single  track  in 
operation. 

There  are  two  sections  to  the  line,  an  8.7-mile  section, 
known  as  the  South  London  line,  and  an  extension  to  Crystal 
Palace  now  nearing  completion.  The  rolling  stock  of  the 
South  London  line  comprises  sixteen  motor-cars,  each  equipped 
with  four  115-hp  Winter- Eichberg  compensated-repulsion  mo¬ 
tors  and  thirty-two  trailers,  the  trains  being  made  up  in  units 
of  two,  three  or  four  coaches  as  required.  The  rolling  stock 
for  the  extension  comprises  thirty  motor-cars,  each  equipped 
with  four  iso-hp  Winter-Eichberg  motors  and  sixty  trailers, 
the  train  units  being  composed  of  two,  three,  four,  six  or  nine 
coaches. 

No  trouble  has  been  experienced  with  the  overhead  con¬ 
ductors,  owing  to  the  flexibility  of  the  construction  employed. 
The  trolley  wire  is  0.5  in.  in  diameter.  Double  insulation  is 
used  throughout  and  the  only  material  employed  for  this  pur¬ 
pose  is  porcelain. 

Each  motor  has  four  poles  and  is  fitted  with  six  sets  of 
brushes.  The  air-gap  is  3  mm  (J4  in.).  A  gear  ratio  of 
4.24-to-i  has  been  adopted  as  most  suitable  for  the  service. 
Each  motor-car  is  equiped  with  two  main  transformers,  one 
for  each  pair  of  motors.  Under  starting  conditions  the  sec¬ 
ondary  current  per  motor  is  210  amp  at  a  power  factor  of  29 
per  cent.  The  multiple-unit  system  of  speed  control  is  em¬ 
ployed. 

During  a  trial  run  continuously  for  twelve  hours,  covering 
174  miles,  with  twenty-second  stops  at  each  station,  the  total 
weight  being  146  tons,  the  energy  consumption  was  73  watt- 
hours  per  ton-mile.  For  the  first  eight  months  of  1910  the 
average  energy  consumption  used  for  all  purposes  was  75.4 
watt-hours  per  ton-mile. 

The  author  stated  that,  as  regards  the  maintenance  of  the 
electrical  apparatus,  the  first  thirteen  months’  experience  shows 
no  reason  why  the  maintenance  of  single-phase  should  be 
higher  than  that  for  direct-current  apparatus.  The  system  is 
certainly  more  economical  than  the  direct-current  system  as 
regards  energy  consumption  at  the  generating  station,  as  well 
as  regards  first  cost,  and  experience  has  shown  it  to  be  emi¬ 
nently  suitable,  not  only  for  long-distance  work,  but  also  par¬ 
ticularly  for  working  in  and  out  of  large  terminal  stations 
with  their  necessarily  complicated  approaches,  and  for  short- 
distance  work,  such  as  has  had  to  be  encountered  on  the  South 
Ixmdon  line. 


Proposed  Terminal  Electrification  in  Chicago. 


Following  the  preliminary  study  of  the  question  of  electrify¬ 
ing  the  railroad  terminals  of  Chicago  by  a  committee  of  engi¬ 
neers  w'orking  under  its  direction,  the  Chicago  Association  of 
Commerce  now  announces  that  a  commission  consisting  of 
seventeen  business  men,  city  officials  and  railroad  executives  has 
been  created  under  its  auspices  to  make  a  complete  and  impar¬ 
tial  investigation  of  the  electrification  problem.  This  investi¬ 
gation  will  go  into  all  of  the  phases  of  the  subject,  including 
the  engineering,  practical  and  financial  aspects  of  the  situation. 
The  personnel  of  this  new  commission  is  as  follows : 


Representatives  of  the  city — Mr.  Paul  P.  Bird,  chief  smoke 
inspector;  Mr.  T.  E.  Donnelley,  chairman  City  Smoke  Com¬ 
mission;  Dr.  W.  A.  Evans,  commissioner  of  health;  Mr.  Mil- 
ton  J.  Foreman,  chairman  local  transportation  committee  of 
City  Council. 

Railroad  representatives — Mr.  W.  A.  Gardner,  president 
Chicago  &  Northwestern  Railway  Company;  Mr.  H.  G.  Hetz- 
ler,  president  Chicago  &  Western  Indiana  Railroad  Company; 
Mr.  Darius  Miller,  president  Chicago,  Burlington  &  Quincy 
Railroad  Company;  Mr.  C.  E.  Schaff,  vice-president  New  York 
Central  Lines. 

Representatives  of  association  at  large — Dr.  W.  F.  M.  Goss, 
dean  College  of  Engineers,  University  of  Illinois;  Mr.  E.  R. 
Graham,  D.  H.  Burnham  &  Company;  Mr.  Richard  C.  Hall, 
president  Duck  Brand  Company;  Mr.  Jesse  Holden,  attorney- 
at-law;  Mr.  Harrison  B.  Riley,  president  Chicago  Title  &  Trust 
Company;  Mr.  John  W.  Scott,  Carson,  Pirie,  Scott  &  Company; 
Mr.  Francis  T.  Simmons,  Francis  T.  Simmons  &  Company; 
Mr.  Mason  B.  Starring,  president  Northwestern  Elevated  Rail¬ 
road  Company;  Mr.  Frederick  H.  Rawson,  president  Union 
Trust  Company. 

In  addition  to  their  representation  on  the  commission  the 
railroads  have  agreed  to  pay  all  of  the  expenses  of  the  investi¬ 
gation.  A  chief  engineer  and  a  staff  of  assistants  will  be 
engaged  to  work  out  the  engineering  problems  that  will  be  in¬ 
volved.  Permanent  headquarters  will  be  established  for  the 
technical  staff,  and  the  commission  will  hold  regular  meetings. 
Committees  have  been  appointed  as  follows:  To  nominate 
officers  and  to  fix  date  of  meetings,  Messrs.  Scott,  Donnelly 
and  Gardner;  to  outline  the  scope  of  the  investigation,  Messrs. 
Foreman,  Gardner  and  Riley;  to  select  the  chief  engineer, 
Messrs.  Goss,  Graham  and  Hetzler ;  to  select  headquarters, 
Messrs.  Gardner,  Evans  and  Simmons. 

In  relation  to  the  interest  of  the  Chicago  Association  of 
Commerce  in  this  important  investigation.  President  H.  A. 
Wheeler,  of  that  body,  says:  “The  problem  cf  electrifying  the 
complex  freight  and  passenger  terminals  of  Chicago  railroads 
is  of  such  great  importance,  and  the  question  has  been  found 
to  present  so  many  difficulties  and  so  many  viewpoints,  that 
there  appears  to  be  an  urgent  need  for  an  investigation  of  the 
entire  railroad-terminal  situation,  so  conducted  that  its  con¬ 
clusions  will  be  absolutely  impartial,  trustworthy  and  authori¬ 
tative.” 

WESTERN  RAILWAY  CLUB  DISCUSSION  OF  ELECTRIFICATION. 

Mr.  C.  A.  Seley,  mechanical  engineer,  Chicago,  Rock  Island  & 
Pacific  Railway,  read  a  paper  on  “Electrification  of  Chicago 
Railways”  before  the  Western  Railway  Club  on  March  21. 
This  club  has  i486  members,  of  whom  perhaps  200  attended  the 
meeting.  Mr.  Seley’s  paper  was  a  review  of  the  situation  from 
the  steam-railroad  man’s  point  of  view,  and,  while  temperately 
expressed,  its  general  tenor  was  opposed  to  the  electrification 
of  Chicago  terminals  on  the  ground  that  it  was  an  unneces¬ 
sary  luxury — an  improvement  to  be  introduced  cautiously  and 
gradually  if  at  all.  The  writer  reviewed  recent  instances  of 
railroad  electrification  and  said  that  there  seemed  to  be  five  or 
more  methods  of  applying  the  motors  on  electric  locomotives 
and  that  it  may  take  some  years  to  settle  down  to  the  best 
practice.  He  made  the  point  that  the  total  mileage  of 
steam  lines  electrified  in  this  country  at  the  present  time  is 
considerably  less  than  the  mileage  of  the  roads  in  the  City  of 
Chicago.  He  also  quoted  at  some  length  from  the  recent  re¬ 
ports  of  the  Massachusetts  Joint  Board  on  Metropolitan  Im¬ 
provements.  which  recently,  by  a  vote  of  nine  to  seven,  recom¬ 
mended  adversely  in  relation  to  the  suggested  electrification  of 
the  steam  railroads  in  the  Boston  district.  In  commenting  on 
the  majority  report.  Mr.  Seley  declared  that  electrification 
would  probably  require  an  increase  of  passenger  fares  and  per¬ 
haps  of  freight  rates. 

The  paper  was  made  up  of  quotations  largely.  The  speaker 
said  that  there  had  been  some  criticism  of  the  railway  com¬ 
panies’  estimates  of  the  cost  at  Boston.  One  related  to  the  ex¬ 
penditure  for  power  houses,  it  being  asserted  that  energy  could 
be  purchased  without  involving  this  expense.  Mr.  Seley  said 
that  the  interest  on  the  capital  necessary  for  producing  this 
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energy  must  be  included  in  the  price  to  the  user,  no  matter  who 
produced  it  Furthermore,  in  purchasing  energy  the  railroad 
company  would  not  have  the  same  degree  of  assurance  or  con¬ 
trol  of  facilities  as  with  its  own  plant.  On  the  other  hand, 
local  conditions  might  offer  facilities  that  should  receive  con¬ 
sideration.  One  could  hardly  justify  twenty-odd  power  houses 
for  the  railroad  systems  of  Chicago  in  case  they  were  electri¬ 
fied,  said  Mr.  Seley.  The  paper  included  the  text  of  the  ordi¬ 
nance  now  pending  in  the  City  Council  of  Chicago,  substantially 
requiring  railroad  electrification  in  that  city  by  Jan.  i,  1913,  as 
well  as  outline  maps  of  Boston  and  Chicago. 

The  discussion  was  opened  by  Dr.  W.  F.  M.  Goss,  of  the 
University  of  Illinois,  and  a  member  of  the  new  electrification 
commission  of  the  Chicago  Association  of  Commerce,  who 
pointed  out,  among  other  things,  that  the  through  passenger 
and  freight  traffic,  as  well  as  the  suburban  traffic,  of  Chicago 
will  be  greatly  increased  in  the  coming  years  and  that  this 
increase  in  business,  which  would  probably  be  aided  by  electri¬ 
fication,  should  be  taken  into  account  in  considering  the 
matter  of  expense.  Referring  to  the  formation  of  the  newly 
appointed  commission,  he  said  that  the  movement  was  full  of 
promise.  It  may  be  some  time  before  the  report  is  made,  but 
it  should  be  valuable  when  it  is  made.  The  fact  that  the  rail¬ 
road  companies  have  agreed  to  co-operate  in  the  investigation 
of  this  commission  is  a  fact  full  of  significance. 

A  number  of  other  gentlemen  favoring  the  steam-railroad 
side  of  the  controversy  took  part  in  the  discussion.  One  point 
brought  out  related  to  the  difficulty  in  disposing  of  existing 
equipment  Another  was  the  possibility  of  using  fuel  oil  in 
locomotives,  although  there  was  objection  to  this  on  account  of 
the  unpleasant  odor.  Another  suggestion  was  that  automatic 
stokers  if  used  on  steam  locomotives  would  diminish  the  smoke 
and  cinder  nuisance.  Some  of  the  speakers  complained  of  the 
attitude  of  the  daily  press  in  discussing  the  smoke  nuisance, 
and  it  was  said  that  the  people  expect  too  much  of  the  railroads 
and  expect  the  latter  to  introduce  improvements  too  quickly. 
One  gentleman  asserted  that  the  steam  locomotives  in  the  city 
are  not  making  half  as  much  smoke  now  as  when  the  agita¬ 
tion  was  first  begun.  He  added  that  when  it  is  demonstrated 
that  electrification  is  an  economic  proposition  the  city  will  not 
have  to  fight  to  bring  it  about.  Another  contention  made  was 
that  the  people  who  benefit  by  the  electrification — that  is,  the 
residents  of  the  City  of  Chicago — should  pay  for  it;  if  this  were 
the  case  there  would  be  less  clamor  for  electrification.  The 
most  radical  statement  was  made  by  the  president  of  the  club, 
who  declared  that  there  was  not  money  enough  in  Chicago  to 
pay  for  electrifying  the  railroads  in  the  city;  in  fact,  he  asserted 
that  it  would  “bust  God  Almighty.” 


The  Engineer  and  War. 


Mr.  Caryl  D.  Haskins,  of  Schenectady,  N.  Y.,  delivered  an 
address  entitled  “The  Engineer  and  War”  at  a  joint  meeting 
of  the  Electrical  Section  of  the  Western  Society  of  Engineers 
and  the  Chicago  Section  of  the  American  Institute  of  Elec¬ 
trical  Engineers  at  the  rooms  of  the  former  in  Chicago  on 
March  22.  Mr.  Haskins  presented  an  earnest  and  scholarly 
paper  which  was  in  effect  a  plea  that  engineers  give  intelligent 
study  to  the  military  situation  of  the  country  and  organize  a 
reserve  corps  of  engineer  officers  to  be  available  in  time  of  w'ar. 

Mr.  W.  L.  Abbott  indorsed  Mr.  Haskins’  suggestion,  and  Dr. 
W.  F.  M.  Goss,  of  the  University  of  Illinois,  said  that  it  is  a 
fine  thing  to  open  up  to  engineers  the  larger  view  of  their  duties 
to  their  country,  not  only  in  relation  to  military  affairs,  but 
also  in  relation  to  great  economic  problems.  Prof.  Morgan 
Brooks,  of  the  same  university,  suggested  that  the  government 
might  send  students  to  our  own  technical  schools,  particularly 
state  university  and  land-grant  colleges,  and  possibly  also  to 
foreign  schools.  Mr.  F.  J.  Postel  told  of  his  experiences  in  the 
volunteer  engineer  corps  in  the  Spanish-American  war,  and 
Colonel  Green  explained  the  arrangement  for  engineers  in  the 
Illinois  National  Guard.  One  company  is  authorized,  he  said. 


and  an  effort  is  now  making  to  reorganize  this  company. 
Messrs.  A.  Bement,  Fay  Woodmansee  and  George  M.  Mayer 
also  spoke  briefly.  Mr.  G.  T.  Seely  presided  at  the  meeting, 
and  on  motion  of  Mr.  R.  F.  Schuchardt  the  Electrical  Section 
of  the  Western  Society  of  Engineers  recommended  to  the  board 
of  direction  of  the  whole  society  that  the  question  of  further¬ 
ing  a  reserve  of  engineer  officers  should  have  careful  consid¬ 
eration. 


Portable  Storage  Batteries  for  Railroad  Signaling. 


Mr.  A.  H.  McKeen,  of  Portland,-  Ore.,  signal  engineer  of  the 
Oregon- Washington  Railroad  &  Navigation  Company,  pre¬ 
sented  a  paper  on  “Portable  Storage  Batteries  as  Applied  to 
Automatic  Signals  on  the  Harriman  Lines”  at  the  recent  Chi¬ 
cago  meeting  of  the  Railway  Signal  Association.  He  stated 
that  at  the  close  of  1910  the  entire  main  lines  of  the  Union 
Pacific  and  Southern  Pacific  from  Omaha,  Neb.,  to  Oakland, 
Cal.,  a  distance  of  1779  miles,  were  protected  by  automatic 
block  signals,  except  for  about  100  miles  in  the  Sierra  Nevada 
Mountains.  Furthermore,  the  main  lines  of  the  Oregon  Short 
Line  and  the  Oregon- Washington  Railroad  &  Navigation  Com¬ 
pany  between  Granger,  Wyo.,  and  Portland,  Ore.,  are  pro¬ 
tected  in  like  manner  for  the  entire  distance  of  941  miles. 
Adding  60  per  cent  of  the  main  lines  of  the  Southern  Pacific 
from  Portland,  Ore.,  to  El  Paso,  Tex.,  and  the  Sunset  Lines 
from  El  Paso  to  New  Orleans,  it  is  calculated  that  the  total 
mileage  of  road  of  the  Harriman  lines  protected  by  automatic 
signals  on  Dec.  31,  1910,  was  6125  miles  of  single  track. 

The  author  described  the  methods  of  transporting  batteries 
to  and  from  the  charging  plants.  Another  arrangement  con¬ 
sists  of  a  charging  plant  built  in  a  box  car.  This  charging  car 
is  fitted  up  in  three  compartments,  one  containing  a  gasoline 
engine,  generator,  switchboard,  etc.,  another  serving  as  a  bat¬ 
tery  room  and  the  third  being  arranged  as  the  living  quarters 
for  the  battery  man.  The  car  is  equipped  with  heavy  draft 
gear  in  order  to  avoid  any  damage  due  to  rough  handling  while 
in  transit.  During  the  three  years  that  this  car  has  been  in 
service  it  has  given  good  results,  handling  in  one  district  832 
cells  monthly  in  a  territory  having  150  miles  of  single-track 
signals. 

In  the  case  of  the  stationary  charging  plants,  energy  is 
obtained  where  practicable  from  local  companies,  a  mercury-arc 
rectifier  or  a  motor-generator  set  being  installed  to  produce 
the  direct  current.  Where  central-station  energy  is  not  avail¬ 
able  a  charging  outfit  consisting  of  a  gasoline  engine  and  a 
generator  is  installed. 

Mr.  McKeen  went  at  some  length  into  the  methods  of  in¬ 
stalling  and  charging  batteries  and  also  the  special  treatment 
required.  He  noted  that  the  variety  of  temperatures  experi¬ 
enced  on  different  parts  of  the  Harriman  lines  has  no  apparent 
effect  on  the  batteries;  no  special  housing  is  necessary  to  pro¬ 
tect  them  from  extremely  cold  or  hot  weather.  On  parts  of 
the  line  the  temperature  frequently  goes  as  low  as  30  deg.  below 
zero,  but  no  trouble  is  experienced  from  the  batteries  failing 
to  operate  the  signals.  During  the  hot  summer  months  it 
becomes  necessary  to  replace  the  evaporation  of  electrolyte 
occasionally. 

During  the  first  six  months  of  1910  there  were  only  sixty-one 
signal  failures  due  to  defective  storage  batteries  and  only 
thirteen  failures  from  poor  connections.  This  total  of  seventy- 
four  failures  on  the  entire  system  (in  which  there  are  9026 
battery  locations  W’ith  a  total  of  48.516  storage  cells  in  ser¬ 
vice)  was  less  than  5  per  cent  of  the  total  number  of  failures 
from  all  causes.  The  total  number  of  signal  movements 
during  the  same  period  was  48,758,000  and  the  number  of 
movements  per  failure  from  storage-battery  causes  amounted  to 
659,000,  which  is  no  doubt  a  more  creditable  showing,  according 
to  the  author,  than  would  be  possible  if  primary  batteries  were 
used.  In  addition  to  the  reliability  of  operation  thus  secured, 
the  economical  advantage  of  the  portable  storage  battery  over 
the  primary  battery  is  an  important  consideration. 
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The  speaker  gave  a  tabular  statement  showing  that  the  cost 
of  each  cell  of  the  storage  battery,  complete  with  connectors 
and  electrolyte  and  including  freight  charges,  was  $5-34.  For 
48,516  cells  this  made  a  cost  of  $259,075.44.  To  this  was  added 
the  cost  of  fifty-two  charging  plants  at  $450  each,  $23,400,  and 
the  cost  of  12,129  carrying  cases  at  $2.60  each,  or  $31,535.40. 
This  makes  the  total  cost  of  the  storage-battery  system  $314,- 
010.84.  Compared  with  this  the  cost  of  the  primary  cell,  in¬ 
cluding  freight  charges,  is  $2.20.  For  178480  primary  cells 
complete  the  cost  is  therefore  $392,656.  Adding  the  concrete 
battery  wells,  freight  charges  on  these  wells  and  the  cost  of 
unloading  them  and  placing  them  in  position  makes  the  total 
cost  of  the  primary-battery  installation  $893,586. 

Considering  now  the  cost  of  the  maintenance  of  the  two  sys¬ 
tems,  including  interest  and  depreciation,  that  for  the  storage- 
battery  installation  is  said  by  Mr.  McKeen  to  be  $74,763.02  a 
year.  The  largest  item  of  cost  is  the  depreciation  on  the  posi¬ 
tive  and  negative  groups,  figured  respectively  at  22  per  cent  and 
25  per  cent  of  the  cost  of  each.  The  cost  of  maintaining  a 
corresponding  primary-battery  system  per  year  is  given  as  $235,- 
652.90.  Here  the  largest  item  is  the  renewal  of  178,480  cells 
at  $i  each. 

The  author  states  that  with  reasonable  care  the  average  life 
of  the  component  parts  of  the  portable  cells  is  as  fol¬ 
lows  :  Positive  elements,  four  and  one-half  years ;  negative 
elements,  four  years;  rubber  jars,  covers  and  separators,  ten 
years;  wood  separators,  two  years;  carrying  cases,  ten  years. 
The  cost  of  energy  for  operating  motor-generator  sets  or 
rectifier  outfits  varies  from  0.5  cent  to  5  cents  per  kw-hour, 
while  the  cost  for  generating  electricity  with  gasoline  generator 
sets  is  about  10  cents  per  kw-hour.  Taking  an  average  for 
the  entire  system,  the  actual  cost  for  charging  energy  is  18 
cents  a  cell. 

In  the  discussion  the  advocates  of  primary  batteries  for 
signaling  were  active  in  presenting  their  side  of  the  case. 
Mr.  E.  A.  Everett,  of  Detroit,  signal  engineer  of  the  Michigan 
Central,  said  that  a  few  years  ago  several  different  types  of 
portable  storage  batteries  were  tried  on  that  road,  but  the  cost 
of  handling  and  transporting  them  was  prohibitive.  Caustic- 
soda  primary  batteries  are  used  on  the  Michigan  Central  for 
signaling.  Mr.  E.  E.  Hudson,  of  the  Edison  Manufacturing 
Company,  presented  a  detailed  criticism  of  Mr.  McKeen’s 
paper.  He  said  that  there  were  apparent  inaccuracies  in  the 
figures  of  costs  given.  For  instance,  his  estimate  of  the  cost 
of  a  primary-battery  installation  was  $351,943  instead  of  $893,- 
586,  as  given  in  the  paper.  As  to  maintenance  Mr.  Hudson 
figured  $150,648  a  year  for  the  storage-battery  plant  as  against 
Mr.  McKeen’s  $74,763.  The  cost  of  maintenance  of  a  primary- 
battery  outfit,  according  to  Mr.  Hudson,  would  be  $110,972  a 
year,  whereas  Mr.  McKeen’s  estimate  was  $235,653.  A  number 
of  members  of  the  association  took  part  in  the  discussion,  the 
upshot  of  which  seemed  to  be  that  the  varying  conditions  of 
railroading  affect  the  question  so  that  it  is  impossible  to  give 
a  hard  and  fast  rule  to  determine  whether  storage  batteries 
or  primary  batteries  should  be  used  for  operating  electric 
signals. 


Invalidity  of  Workmen’s  Compensation  Law. 

The  compulsory  workmen’s  compensation  law  passed  by  the 
New  York  Legislature  in  1910  was  declared  unconstitutional 
by  the  New  York  Court  of  Appeals  at  Albany  on  March  24 
in  that  it  takes  property  rights  without  due  process  of  law. 
Judge  Werner,  who  wrote  the  opinion  of  the  court,  stated  that 
“the  right  of  property  has  its  foundation  in  the  fundamental 
law,  which  can  be  changed  by  the  people  but  not  by  the  Legis¬ 
latures.”  He  is  quoted  also  as  saying: 

“While  the  New  York  compensation  act  has  been  declared 
invalid,  yet  the  justice  of  and  necessity  for  some  compensation 
system  have  never  before  appeared  so  urgent.  The  same  Legis¬ 
lature  which  passed  the  compensation  law  enacted  the  new 
employers’  liability  act.  That  act  still  remains  to  plague  the 
business  men  of  the  State  who  provide  work  and  wages  for 


employees.  The  burdens  of  that  act,  especially  in  hazardous 
employments,  are  infinitely  greater  than  under  the  act  that  has 
been  declared  void.  It  would  seem  to  be  the  duty  of  the 
Legislature  to  offer  some  reasonable  and  feasible  elective  com¬ 
pensation  plan  under  which  employers  and  employees  could  get 
together  by  mutual  agreement  and  accomplish  all  the  benefits 
that  could  possibly  be  acquired  under  a  compulsory  compensa¬ 
tion  law.” 

The  law  affected  is  one  passed  as  a  result  of  the  work  of  the 
so-called  Wainwright-Phillips  commission  and  upheld  by  the 
Appelate  Division  of  the  Supreme  Court.  It  is  barely  possible 
that  the  test  case  at  issue,  that  of  a  switchman  injured  on  the 
South  Buffalo  Crosstown  Railway,  will  be  appealed  to  the 
Supreme  Court  of  the  United  States. 


Proposed  Ohio  Public-Utility  Legislation. 

Many  Ohio  Independent  telephone  men  appeared  before  the 
Senate  committee  on  railroads  and  telegraphs  at  Columbus 
last  Wednesday  and  Thursday  to  urge  the  passage  of  the 
Yount  bill,  permitting  telephone  companies  to  consolidate. 
Members  of  the  committee  told  the  telephone  men  that  the 
Winters  public  utilities  bill  would  provide  for  the  authority 
they  desire,  and  indicated  by  their  questions  that  they  are 
not  in  favor  of  the  Yount  measure. 

Mr.  Frank  A.  Davis,  president  of  the  Columbus  Citizens’ 
Telephone  Company  and  manager  of  the  Morgan  interests  in 
Ohio,  said  that  they  now  occupy  the  unique  position  of  asking 
the  State  to  exercise  a  supervisory  authority  over  their  busi¬ 
ness  in  return  for  the  right  to  consolidate  companies.  He 
explained  that  telephone  men  want  the  right  to  consolidate  all 
the  properties  in  each  county  under  one  company,  and  that  the 
exchanges  be  connected  with  both  the  Bell  and  the  United 
States  long  distance  lines.  He  said  that  the  passage  of  the 
bill  would  protect  30,000  small  investors  in  Ohio.  Mr.  Davis 
asserted  that  the  Morgan  holdings  are  a  very  small  part  of  the 
telephone  interests  of  the  State,  estimating  the  investments  of 
the  former  at  $6,000,000. 

Asked  if  the  Morgan  interests  would  not  buy  much  more 
telephone  property  in  the  State  if  the  bill  was  made  a  law, 
Mr.  D.  J.  Cable,  of  Lima,  said  this  is  quite  possible,  but  that  / 
they  will  pay  a  much  higher  price  for  it  than  if  the  bill  does  not 
pass.  Both  men  said  that  it  is  not  the  intention  to  consoli¬ 
date  the  long-distance  companies  under  this  law.  Mr.  Charlt 
A.  Otis,  president  of  the  Cuyahoga  Telephone  Company,  of 
Cleveland,  expressed  himself  in  favor  of  the  passage  of  the 
bill. 

The  Winters  public  utilities  bill  has  been  reported  to  the 
House  and  recommended  for  passage  by  the  committee  on 
codes,  but  it  has  been  amended  in  such  a  way  as  to  remove 
many  of  the  stringent  requirements.  It  still  provides  for  the 
consolidation  of  telephone  companies,  supervision  of  the  issue 
of  stock  and  a  review  of  the  rates  for  service.  The  fixing  of 
rates  originally  is,  however,  left  as  a  matter  of  contract  be¬ 
tween  the  municipality  and  the  company.  The  commission 
may  examine  the  books  of  companies  and  enforce  certain  re¬ 
quirements  that  may  be  considered  necessary.  As  a  whole,  it 
is  said  that  the  bill  is  much  weaker  with  respect  to  all  other 
utilities  than  when  first  introduced. 


Indiana  Employers’  Liability  Law. 


The  most  drastic  employers’  liability  law  yet  passed  in  the 
United  States,  with  the  exception  of  the  State  of  Oregon,  was 
placed  on  the  statute  books  of  Indiana  on  the  last  day  of  the 
Legislature,  March  6.  The  real  significance  of  the  measure, 
which  was  passed  in  the  last  hours  of  the  Legislature,  appa¬ 
rently  escaped  notice,  and  now  it  is  found  that  practically  every 
employer  of  labor  is  included  in  its  sweeping  provisions.  It  is 
in  effect  a  compulsory  compensation  measure,  and  if  upheld  by 
the  courts  will  force  employers  to  rely  wholly  upon  protection 
through  liability  insurance  since  the  law  renders  void  any  con- 
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tract  made  by  an  employee  to  assume  the  risk  of  his  employ^ 
ment. 

The  law  makes  a  special  distinction  for  employers  operating 
electric  power  plants  of  whatsoever  nature  involving  risk  of 
danger  to  employees.  In  the  transmission  and  use  of  elec¬ 
tricity  of  a  dangerous  voltage  full  and  complete  insulation  is 
required  at  all  points  where  the  public  or  any  employee  is 
liable  to  come  into  contact  with  the  wires;  live  wires  must  be 
distinguished  by  color  or  other  designation  which  is  instantly 
apparent;  wires  carrying  a  dangerous  voltage  must  be  strung 
at  such  distance  from  the  poles  or  supports  as  to  permit 
repairmen  to  engage  freely  in  their  work  without  danger  of 
shock,  and  safeguards  to  prevent  injury  to  persons  employed 
in  or  about  cars  or  plants  must  be  provided.  Any  person  or 
corporation  violating  any  of  the  provisions  of  the  act  is  sub¬ 
ject  to  a  fine  of  from  $10  to  $500  for  each  violation  of  the 
provisions  set  out  in  the  act.  In  addition  a  separate  Senate  bill 
renders  the  employer  liable  in  damages  to  the  employee  with 
little  or  no  right  to  a  defense  in  court. 


Decision  of  the  Court  in  Public-Utility  Capitalization 

Case. 

A  decision  has  been  rendered  by  the  Appellate  Division  of 
the  New  York  State  Supreme  Court  in  a  case  in  which  the 
Hinghamton  Light,  Heat  &  Power  Company  sought  review  of 
a  decision  of  the  Public  Service  Commission  of  the  Second 
District.  While  the  decision  of  the  commission  was  reached 
on  Aug.  4,  1909,  it  was  not  promulgated  at  that  time  because 
of  the  pending  court  proceedings  regarding  the  case. 

The  decision  of  the  majority  of  the  court,  written  by  Justice 
Smith,  gives  the  history  of  the  company,  which  purchased  the 
property  of  the  Binghamton  General  Electric  Company  in  1902 
and  made  substantial  improvements.  The  total  expenditures 
for  this  purpose  reached  about  $546,000,  which  the  commission 
held  had  been  expended  substantially  for  replacement.  A  plan 
for  the  creation  of  a  refunding  mortgage  and  the  issue  of  bonds 
thereunder  was  approved  by  the  commission  upon  the  condition 
that  the  company  should  credit  to  fixed  capital  the  sum  of 
$100,000. 

The  decision  recognizes  that  certain  betterments  to  property 
are  properly  chargeable  to  capital,  but  says  that  the  commission 
has  very  properly  disapproved  of  an  effort  on  the  part  of  the 
company  to  capitalize  current  expenses  for  repairs  and  replace¬ 
ments.  As  the  bonds  to  be  issued  would  go  upon  the  market 
with  the  advertised  approval  of  the  Public  Service  Commission, 
the  court  holds  that  every  care  should  be  taken  that  those 
methods  adopted  by  the  law  for  the  protection  of  the  innocent 
purchaser  should  not  become  a  trap  to  snare  him. 

The  court  states  further  that  the  mischief  is  ‘just  as  great 
whether  over-capitalization  arises  at  the  initiation  of  the  cor¬ 
poration  or  whether  it  is  the  result  of  a  process  by  which  prop¬ 
erty  has  been  replaced  and  the  original  capitalization  is  still 
carried  on  the  books  in  addition  to  the  cost  of  replacement. 
The  statute  should  be  so  construed  as  to  authorize  a  condition 
that  the  securities  should  not  be  sold  over  a  misleading  state¬ 
ment  in  the  fixed  capital  account.  Quoting  the  decision  in  which 
the  powers  of  the  commission  were  construed  in  an  issue  affect¬ 
ing  the  Delaware  &  Hudson  Company,  the  court  says  that  in 
that  case  there  was  no  question  of  capitalization  or  of  public 
protection,  but  a  question  simply  as  to  the  power  of  the  com¬ 
mission  to  direct  the  policy  of  the  corporation  affecting  only 
its  own  stockholders. 

Justice  Kellogg,  in  a  dissenting  opinion,  declared  that  the 
discretion  of  the  commission  could  not  override  the  discretion 
of  the  officers  of  the  company  in  the  management  of  its  affairs. 
If  the  corporation  had  been  properly  managed  and  its  securi¬ 
ties  properly  issued,  the  issue  of  new  stock  or  bonds,  if  neces¬ 
sary  for  a  corporate  purpose  for  which  securities  might  be 
issued,  could  not  be  denied  solely  upon  the  grounds  that  the 
capital  liabilities  of  the  company  thus  increased  would  exceed 
the  value  of  its  physical  property.  If  the  grow’th  of  the  city 


and  the  demands  of  the  service  required  equipment  of  much 
greater  capacity,  and  consequently  of  much  greater  cost  than 
that  represented  in  the  capitalization,  the  difference  between  the 
capitalized  cost  of  the  smaller  equipment  and  that  of  the  larger 
equipment  which  was  used  in  replacement  might  properly  be 
represented  in  the  capitalization. 

The  decision  of  the  commission  in  this  case  was  written  by 
Chairman  F.  W.  Stevens.  The  application  of  the  company  was, 
in  brief,  for  authority  to  execute  a  general  extension  and  re¬ 
funding  mortgage  upon  all  the  property  to  secure  an  issue  of 
$1,000,000  of  5  per  cent,  forty-year  bonds;  for  authority  to  issue 
$500,000  of  these  bonds  in  order  to  refund  a  like  amount  of  un¬ 
derlying  bonds ;  for  approval  of  the  issue  of  $180,000  of  the 
bonds  to  discharge  $158,000  of  outstanding  notes  and  floating 
debt,  and  to  issue  $50,000  of  6  per  cent  cumulative  preferred 
stock  to  provide  funds  for  the  retirement  of  outstanding  notes 
and  floating  debt. 

Examination  of  the  affairs  of  the  company  disclosed,  the 
commission  says,  that  it  commenced  business  in  March,  1902, 
with  a  physical  plant  which  was  charged  to  fixed  capital  in  an 
amount  which,  it  is  just  to  assume,  was  approximately  $500,000. 
The  physical  properties  had  been  practically  rebuilt,  and  the 
engineer  of  the  commission  valued  the  part  of  the  old  structures 
remaining  at  $51,000.  The  company  credited  to  fixed  capital 
on  account  of  the  property  thus  displaced  $15,617,  the  amount 
realized  for  junk.  The  remainder  of  the  original  charge  was 
still  carried  as  an  asset.  The  proceeds  of  the  outstanding  $158,- 
000  notes  were  used,  the  commission  says,  in  whole  or  great 
part  toward  replacement  of  the  plant  destroyed.  The  value  of 
the  replacements  was  also  charged  to  fixed  capital. 

It  was  held  by  the  commission  that  while  the  greater  portion 
of  the  fixed  capital  of  a  public-service  corporation  was  worn 
out  in  performing  the  service  required,  the  depreciation  must 
be  borne  by  the  consumer.  The  practice  of  replacing  worn-out 
plant  with  money  derived  from  new  issues  of  securities  and  of 
retaining  in  the  fixed  capital  account  as  an  asset  the  cost  of  the 
destroyed  plant,  and  charging  to  such  account  the  cost  of  the 
new  plant,  led  to  such  disastrous  results  that  it  could  not  re¬ 
ceive  the  approval  of  the  commission. 

The  principle  enunciated  in  the  case  of  the  application  of  the 
Niagara  Light,  Heat  &  Power  Company,  that  the  commission 
would  not  ordinarily  permit  an  issue  of  securities  for  replace¬ 
ment  of  fixed  capital  without  a  proper  readjustment  of  the 
accounts,  was  reaffirmed.  The  same  principle  applied  in  the 
case  of  an  application  to  issue  securities  for  the  purpose  of  dis¬ 
charging  an  obligation  incurred  in  making  replacements. 

It  did  not  follow  that  the  commission  would  not  authorize  the 
issue  of  stock  or  bonds  for  replacements.  If  such  authorization 
was  desired,  the  company  must  either  credit  to  fixed  capital 
the  sum  with  which  it  stood  charged  on  account  of  the  dis¬ 
placed  property  or  make  such  other  readjustment  of  the  ac¬ 
counts  as  would  make  a  true  showing  of  the  affairs  of  the  com¬ 
pany.  Upon  the  part  of  the  case  relating  to  the  refunding  of 
$158,000  of  notes,  the  application  was  denied,  but  the  proceed¬ 
ing  was  continued  to  enable  the  applicant,  if  it  should  so  desire, 
to  give  proof  as  to  how  much  of  the  indebtedness  was  in¬ 
curred  for  additions  and  betterments,  and  as  to  the  amount 
expended  for  replacements,  and  to  make  a  proper  adjustment  of 
these  accounts  in  accordance  with  the  principles  laid  down  in 
the  opinion. 

The  commission  reaffirmed  the  principle  stated  in  another 
case,  and  denied  authorization  to  issue  stocks  and  bonds  for 
the  reimbursement  of  the  treasury  for  money  expended.  The 
case  was  continued  by  the  commission  for  further  consideration 
along  the  lines  suggested  in  the  opinion. 


Massachusetts  Legislative  News. 


A  hearing  was  given  last  week  by  the  committee  on  taxation 
upon  the  Dean  bill  (House  1172),  which  provides  that  the 
corporation  commissioner  may  levy  an  excise  tax  of  i  per  cent 
on  the  gross  earnings  of  all  public-service  corporations  except 
street  railway  companies.  Among  the  opponents  of  the  bill 
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were  Messrs.  Frank  E.  Dickernian,  for  the.  New  England 
Telephone  &  Telegraph  Company;  Albert  E.  Pillsbury,  for  the 
Association  o^  Massacluisclts  Cas  Companies,  and  Everett  W. 
Burdelt,  for  the  Massachusetts  Electric  Lighting  Association. 
Mr.  Dickernian  pointed  out  that  the  telephone  company  fur¬ 
nishes  to  cities  and  towns  in  addition  to  the  direct  tax  paid 
CMj  real  estate,  conduits  and  wires  a  discount  of  from  25  per 
cent  to  3314  per  cent,  amounting  in  Massachusetts  to  $73,000 
peJt  year,  in  addition,  free  city  ducts  are  furnished  and  main- 
t4iuee^,.<;tp  a  bond  at  an  annual  expense  of  $i09,54_'.  About 
onc-Uiir^  of  the  pole-carrying  capacity  is  furnished  free  to 
municipalities  at  a  yearly  cost  of  $196,500,  and  the  direct  taxes 
paid  to  the  State  are  nearly  $480,000  a  year.  The  total  direct 
and  indirect  taxes  amount  to  $1,059,052  annually  from  the  New 
England  Telephone  &  Telegraph  Company  alone,  or  9.27  per 
cent  of  the  company's  gross  revenue  in  1910. 

Mr.  rillsbury  said  that  the  public-service  corporations  of 
Massachusetts  are  already  heavily  overtaxed  and  pointed  out 
that  Deputy  Tax  Commissioner  Andrews  had  recently  stated 
that  “public-service  corporations  are,  generally  speaking,  paying 
all  the  tax  they  can  stand,  for  no  other  Slate  in  the  Union  had 
such  a  searching  law  as  Massachusetts  in  respect  to  corpora¬ 
tions.”  Mr.  I’illsbury  contended  that  the  only  justilicalion  for 
an  additional  excise  tax  laid  upon  the  corporations  is  that  they 
are  not  now  jiaying  their  fair  share  of  the  tax.  The  bill  is 
double  taxation  and  as  such  is  a  gross  injustice.  The  com¬ 
panies  are  already  paying  a  franchise  tax  on  the  market  value 
of  their  stock,  including  tangible  and  intangible  properly  and 
future  expectations  as  to  earnings.  Six  jicr  cent  would  be  a 
liberal  average  for  the  earnings  of  the  gas  companies  of  Massa¬ 
chusetts  upon  the  actual  investment  at  w'ork  in  the  public 
service.  The  whole  value  of  the  franchise  has  been  given  back 
to  the  public  in  the  recent  reductions  in  the  price  of  gas.  If 
the  gas  comiianies  bad  to  pay  for  their  locations  gas  would  be 
selling  in  Massachusetts  for  $2  and  not  $1  as  at  present.  There 
are  sevenix  nine  gas  companies  in  the  State,  seven  of  which 
do  not  pay  expenses  and  twenty-one  of  which  pay  no  dividends, 
riie  proposed  bill  fines  these  companies  for  their  public  spirit. 
The  gas  stockholder  is  actually  receiving  an  average  of  3V2  per 
cent  to  5  per  cent  on  his  investment. 

Mr.  llurdett  reiterated  the  point  that  the  franchise  tax  is  a 
tax  upon  every  possible  element  of  value  entering  the  corpora¬ 
tion's  affairs.  Double  taxation  as  projiosed  by  the  bill  is  un¬ 
fair,  unreasonable  and  disproportionate.  Ihe  Massachusetts 
tax  laws  are  anything  but  exact,  eciual  or  scientific,  with  the 
exception  of  the  e.xisting  franchise  law,  which  is  correct  in 
principle  and  if  properly  applied  covers  every  species  and  ele¬ 
ment  of  property  owned  or  possessed  by  the  company.  Re¬ 
cently  the  New  York  Edison  Company  paid  taxes  at  the  rate 
of  4.6  per  cent  upon  the  gross  income,  compared  with  11.6  per 
cent  in  the  case  of  the  Boston  Edison  Company.  The  latter 
would  have  to  pay  taxes  amounting  to  12.6  per  cent  if  the  bill 
should  be  passed.  Roughly,  the  Massachusetts  corporations 
pay  about  double  the  tax  percentage  exacted  in  New  York. 
The  passage  of  the  bill  would  tax  the  consumer  in  the  end 
for  the  benefit  of  the  public  treasury.  The  policy  of  Massa¬ 
chusetts  has  always  been  that  the  customers  of  the  public- 
service  coiporation  shall  have  their  service  at  as  reasonable 
a  rate  as  possible,  and  that  the  service  shall  be  good,  without 
undue  augmentations  of  contributions  to  the  public  treasury. 
Already  the  cities  have  an  income  in  the  way  of  taxation  on 
free  ducts  furnished  them  by  the  companies.  In  Worcester 
alone  the  company’s  free  city  ducts,  valued  at  $102,000.  are 
taxed  for  the  benefit  of  the  municipality. 

I'inal  arguments  were  heard  last  week  by  the  joint  committee 
on  railroads  and  metropolitan  affairs  upon  the  Boston  &  East¬ 
ern  Electric  Railroad  bill,  which  provides  for  the  issuing  of  a 
certificate  of  exigency  to  the  company  by  the  Railroad  Com¬ 
mission.  In  the  course  of  the  arguments  it  developed  that  the 
Boston  &  Northern  interests  do  not  desire  the  installation  of 
any  electrified  rapid  transit  line  in  territory  now  occupied,  but 
that  the  proposed  New  Haven  tunnel  under  Boston  Harbor, 
with  electrified  conneclions  between  the  Boston  &  Maine  and 


New  Haven  systems,  is  preferred  to  the  Boston  &  Eastern 
plan.  In  closing,  counsel  for  the  Boston  &  Eastern  stated  that 
the  real  issue  is  not  to  compel  a  judicial  board  to  render  a 
decision  a  certain  way,  but  to  ask  a  commission  which  has 
already  made  a  decision  to  issue  a  certificate  and  make  its 
decision  effective.  He  contended  that  public  sentiment  in  the 
northern  suburbs  of  Boston  is  almost  unanimously  in  favor  of 
the  building  of  the  proposed  high-speed  electric  line  of  his 
clients,  and  argued  that  if  the  State  refuses  the  road  the  right 
of  building  a  deathblow  will  be  dealt  to  future  electric  inter- 
urban  railway  construction  in  Massachusetts. 

A  series  of  hearings  by  the  committee  on  mercantile  affairs 
was  lately  concluded  upon  various  bills  bearing  upon  telephone 
rates  in  the  Boston  &  Suburban  district.  In  general,  the  object 
of  the  bills  was  either  to  reduce  toll  charges  in  metropolitan 
Boston  or  to  multiply  the  number  of  rates  available  to  the 
public.  The  New  England  Telephone  &  Telegraph  Company 
submitted  strong  arguments  on  behalf  of  the  present  schedule 
of  rates,  which  has  been  adopted  only  after  exhaustive  in¬ 
vestigation  by  the  Massachusetts  Highway  Commission  and  its 
expert  advisers.  Special  emphasis  was  laid  upon  the  large 
majority  of  subscribers  who  have  voluntarily  changed  their 
contracts  upon  the  basis  of  the  new  rates.  In  order  to  meet 
the  requirements  of  the  Boston  situation  in  the  most  complete 
manner  possible  the  company  lately  put  in  force  a  schedule  of 
rates  enabling  subscribers  located  at  points  widely  separated 
to  communicate  without  being  restricted  by  the  zone  system  in 
general  use. 


Public-Service  Commission  Bills  in  Illinois. 


There  are  now  no  less  than  five  bills  proposing  the  creation 
of  public-service  commissions  pending  in  the  Legislature  of 
Illinois.  These  are  the  Rayleigh  bill,  based  on  the  Wisconsin 
law,  but  not  applying  to  Chicago;  the  Ettelson  bill,  proposing- 
two  commissions  as  in  New  York,  but  providing  that  the 
Chicago  commission  be  appointed  by  the  Mayor;  the  Chamber¬ 
lin  bill,  extending  the  powers  of  the  existing  Railroad  and 
Warehouse  Commission  and  backed  by  the  State  administra¬ 
tion  ;  the  Potter  bill,  contemplating  a  commission  of  seven 
members  appointed  by  the  Governor,  and  the  Brown  bill,  pro¬ 
posing  one  State-wide  commission. 

The  last  bill  mentioned  was  drafted  by  Mr.  Frank  F.  Fowle, 
consulting  engineer,  Chicago,  at  the  request  of  Senator  William 
H.  Brown.  It  provides  for  State-wide  regulation  by  a  single 
commission  and  embodies  some  of  the  features  of  both  the 
Wisconsin  and  New  York  laws.  It  would  abolish  the  existing 
Railroad  and  Warehouse  Commission.  A  commission  of  three 
members  is  provided  for.  This  commission  would  hear  both 
formal  and  informal  complaints  and  fix  rates.  Appeal  to  and 
review  by  the  courts  is  provided  for.  The  commissioners  are 
to  be  appointed  by  the  Governor  and  they  or  their  employees 
must  not  have  any  financial  interest  in  any  public  utility. 
Every  utility  in  the  State  must  be  appraised,  this  work  to  pro¬ 
ceed  as  fast  as  practicable. 

A  public  hearing  on  the  various  public-service  commission 
bills  w’as  held  in  the  Senate  Chamber  at  Springfield  on  March 
22.  Senator  Ettelson.  of  Chicago;  Representative  Rawley,  of 
Freeport;  Senator  Chamberlin,  of  East  St.  Louis;  Alderman 
Pringle,  of  Chicago,  and  others  spoke.  There  was  a  large 
attendance,  including  many  representatives  of  public-utility 
companies. 


New  York  Commission  News. 


During  the  present  week  the  Public  Service  Commission. 
Second  District,  will  give  hearings  as  follows: 

On  the  application  of  the  Richfield  Springs  Electric  Light  & 
Power  Company  for  authority  to  make  a  mortgage  for  $100,- 
000  and  to  issue  presently  $50,000  in  5 -per  cent  bonds.  On 
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the  joint  petition  of  the  Amityville  Electric  Light  Company,  Massachusetts  Commission  News, 

the  Sayville  Electric  Company,  the  Northport  Electric  Light  - 

Company  and  the  Islip  Electric  Light  Company  for  authority  The  Massachusetts  Gas  and  Electric  Light  Commission  has 
to  merge  these  properties  into  the  Long  Island  Lighting  Com-  recently  investigated  the  sale  and  installation  of  gas  appliances 

pany  and  for  authority  for  the  merged  company  to  issue  $300,-  by  the  Lowell  Gas  Light  Company  in  connection  with  a  com- 

000  in  capital  stock,  a  first  mortgage  for  $6,000,000  and  a  plaint  filed  with  the  board  by  the  Master  Plumbers’  Association 

present  issue  of  bonds  to  the  amount  of  $370,000.  On  the  of  Lowell.  In  view  of  the  practice  of  many  electric  lighting 

petition  of  the  Katonah  Lighting  Company  asking  for  the  plants  of  selling  energy-consuming  devices  at  nominal  prices 
approval  of  the  commission  for  the  construction  of  lighting  in  order  more  widely  to  introduce  the  service  and  increase 
systems  in  the  towns  of  Poundsridge  and  Lewisboro,  West-  operating  revenue,  the  study  which  has  been  made  at  Lowell  is 
Chester  County,  and  for  authority  to  issue  capital  stock.  On  of  much  interest  to  the  managers  of  public  utilities.  It  was 
the  application  of  the  Rockland  Light  &  Power  Company  for  claimed  by  the  master  plumbers  that  the  practice  of  the  corn- 
permission  to  exercise  franchises  in  the  villages  of  Piermont  pany  rendered  the  sale  and  installation  of  gas  appliances  by 
and  Grand  View-on-the-Hudson.  On  the  petition  of  the  parties  outside  the  company  unprofitable,  and  that  in  con- 
Orange  County  Lighting  Company,  of  Middletown,  for  author-  sequence  the  petitioners  are  virtually  excluded  from  what  might 

ity  to  issue  its  second  mortgage  for  $200,000  and  convert  its  otherwise  be  a  remunerative  branch  of  their  business.  It  was 

bonds  at  present  to  the  amount  of  $85,000  secured  by  this  further  urged  that  tlie  company’s  acts  in  selling  and  installing 
mortgage.  On  the  application  of  the  Wayne  County  Gas  &  such  appliances  are  unlawful.  The  commission  has  issued  a 
Electric  Company  for  approval  to  exercise  franchises  in  the  finding  in  which  it  states  that  it  is  not  satisfied  that  the  acts  of 
town  of  Manchester  and  the  village  of  Newark.  On  the  the  company  are  beyond  its  corporate  powers,  and  that  the  sale 
application  of  the  Port  Jervis  Light  &  Power  Company  for  Qf  gas  appliances  is  incidental  merely  to  its  main  business  of 
the  approval  of  the  exercise  of  a  franchise  in  the  City  of  making  and  selling  gas  in  the  manner  that  its  sale  of  coke,  tar 
Port  Jervis.  On  the  complaint  of  residents  of  Sea  Cliff,  and  ammonia  is  incidental  to  it.  The  board  points  out  that  the 
Nassau  County,  against  the  Nassau  Light  &  Power  Company  company’s  policy  is  also  important  to  the  full  accomplishment 
as  to  alleged  exorbitant  rates  for  the  use  of  electricity  in  the  of  this  main  business,  for  by  having  the  company’s  customers 
village  of  Sea  Cliff.  On  complaint  of  residents  of  White  install  the  greatest  possible  number  of  gas-consuming  appli- 

Plains,  Port  Chester,  East  Chester,  I  arrytown.  North  Tarry-  ances,  especially  such  as  are  designed  to  utilize  gas  during  the 

town  and  Irvington  as  to  the  price  charged  for  gas  and  elec-  portion  of  the  year  when  very  little  is  required  for  purely 
tricity  by  the  Westchester  Lighting  Company.  illuminating  purposes,  the  sale  of  gas  has  been  greatly  in- 

A  complaint  has  been  received  from  the  president  and  creased.  The  finding  states  that  the  Supreme  Court  of  Massa- 

Board  of  Trustees  of  the  village  of  Ossining  relative  to  the  chusetts  has  repeatedly  given  a  liberal  interpretation  to  what  is 
price  charged  for  electric  lighting  in  that  village  by  the  North-  reasonably  incidental  to  the  specific  chartered  powers  of  a 
ern  Westchester  Lighting  Company.  The  complaint  has  been  corporation,  and  in  Pennsylvania  in  a  case  similar  to  the  one 
served  upon  the  company  and  an  answer  requested  within  at  Lowell  the  court  expressly  held  that  the  sale  of  gas-consum- 
ten  days.  ing  appliances  and  conveniences  is  wdthin  the  corporate  powers 

The  Public  Service  Commission,  Second  District,  has  re-  of  a  corporation  organized  to  manufacture  and  supply  illumi- 

ceived  a  petition  from  the  Clinton  Mills  Power  Company,  nating  and  heating  gas  (Malone  versus  Lancaster  Gas  Com- 

which  furnishes  electric  lighting  for  the  streets  of  Coopers-  pany,  182  Pub.  Sta.,  309).  The  board  points  out  that  it  would 

town,  Otsego  County,  asking  for  permission  to  increase  its  fie  a  distinct  menace  to  the  public  interest  and  a  serious  em- 

capital  stock  from  $10,000  to  $40,000  and  to  issue  $60,000  barrassment  to  proper  supervision  and  regulation  if  corpora- 
coupon  bonds  payable  in  twenty  years  with  interest  at  5  Per  tions  engaged  in  the  performance  of  a  public  service  should 
cent.  The  additional  capitalization  is  asked  for  the  retirement  extend  their  activities  to  other  lines  of  private  trade  or  busi- 
of  coupon  notes  amounting  to  $22,000  and  outstanding  bonds  ness,  but  that  so  long  as  the  companies  keep  within  what  is 
amounting  to  $20,000.  the  balance  being  for  the  reconstruction  plainly  subordinate  and  incidental  to  the  performance  of  their 
and  rebuilding  of  a  dam  on  the  Susquehanna  River  in  the  public  service  no  public  interest  seems  to  be  injuriously  affected 
town  of  Hartwick  and  for  improvements  to  the  plant  generally.  or  endangered,  and  the  practice  of  selling  and  installing  gas 
The  commission  has  received  a  complaint  from  Mr.  Archi-  and  electric  appliances  may  often  be  of  a  dist'nct  public  advan- 
bald  Douglas,  of  Spuyten  Duyvil,  asking  for  an  order  requir-  tage.  In  the  case  in  point  the  board  is  satisfied  that  no  public 

ing  the  New  York  Telephone  Company  to  cease  charging  sub-  interest  has  suffered  and  that  the  acts  of  the  company  which 

scribers  having  contracts  dated  prior  to  Nov.  10,  1910,  and  still  have  deprived  the  complainants  of  a  possible  profit  have,  on 

in  force,  a  toll  for  telephone  service  within  the  territory  con-  the  other  hand,  operated  to  the  immediate  advantage  of  the 

stituting  the  Kingsbridge  central  area  as  it  was  laid  out  prior  purchasers  of  gas  appliances  and  indirectly  to  the  advantage 
to  Nov.  10,  and  asking  that  the  company  be  required  to  restore  of  all  gas  consumers  in  the  city.  On  these  grounds  the  com- 
the  rates  covering  such  central-office  area  as  it  existed  prior  to  plaint  was  dismissed. 

that  date.  In  November  the  company  formed  a  new  telephone-  The  board  has  sent  a  report  to  the  Massachusetts  Senate 
exchange  territory  within  the  territory  of  the  old  exchange  in  reply  to  a  request  that  the  commission  inform  the  upper 
called  Kingsbridge  and  named  the  new  exchange  “Marble.”  legislative  branch  what  progress  has  been  made  by  the  French 
Immediately  upon  doing  this  it  commenced  to  charge  for  calls  King  Rapids  Power  Company  in  the  construction  of  plant 

from  points  within  the  remaining  territory  embraced  in  the  authorized  by  the  acts  of  1908,  with  the  probable  time  when  the 

Kingsbridge  exchange  to  points  within  the  new  “Marble”  ex-  company  will  begin  to  generate  and  distribute  electricity.  The 

hange,  a  toll  charge  of  5  cents  per  call  being  made.  act  incorporating  the  company  provided  for  the  construction 

Mr.  John  N.  Carlisle,  who  was  appointed  by  Governor  Dix  of  a  power  plant  with  dam  across  the  Connecticut  River  be- 

of  New  York  to  make  an  investigation  of  work  and  methods  tween  the  towns  of  Gill  and  Northfield  or  Erving,  with  trans- 

•'f  the  Public  Service  Commission  of  the  First  District,  has  mission  of  electricty  to  cities  and  towns  in  Worcester  County, 
•mnounced  that  he  will  begin  holding  a  series  of  public  hearings  The  company  is  owned  by  the  interests  owning  and  operating 
on  April  4  in  the  Engineering  Societies  Building,  29  West  the  Connecticut  River  Transmission  Company,  which  has  for 
hirty-ninth  Street.  For  the  past  two  weeks  Mr.  Carlisle  has  over  a  year  been  transmitting  electricity  from  Vernon,  Vt.,  to 
een  devoting  his  entire  time  to  investigating  the  books  and  points  in  Worcester  County,  selling  to  large  power  users  and 
•  cords  in  the  offices  of  the  commission.  Mr.  Carlisle  has  electric  light  companies.  Land  purchased  by  the  French  King 

ated  that  the  point  he  is  especially  endeavoring  to  discover  is  Rapids  Power  Company  controls  the  site  of  the  dam  to  be 

V  hy  the  expenses  of  the  First  District  commission  should  be  so  built  by  the  latter;  surveys  and  soundings  have  been  made,  and 
t.  iich  greater  than  those  of  the  Second  District,  and  to  sug-  the  necessary  data  for  the  preparation  of  plans  and  the  con- 
K "'t  retrenchments.  struction  of  the  plant  are  available.  The  company  expects  to 
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begin  construction  during  the  coming  summer,  and  the  board 
is  of  the  opinion  that  the  company  will  not  be  in  a  position  to 
generate  and  distribute  electricity  in  less  than  eighteen  months 
from  the  beginning  of  construction. 


Wisconsin  Commission  News. 


The  Eagle  River  Light  &  Power  Company  has  been  author¬ 
ized  by  the  Railroad  Commission  to  discontinue  its  present 
flat  rate  of  $2.50  per  consumer  per  month,  and  to  substitute 
therefor  a  schedule  of  flat  rates  based  upon  the  class  of  service 
and  the  size  of  the  installation.  The  new  schedule  will  result 
in  no  material  increase  of  total  revenue,  but  it  will  eliminate, 
to  a  great  extent,  the  flagrant  discriminations  which  have 
hitherto  existed.  An  analysis  of  the  company’s  financial  condi¬ 
tion  revealed  the  fact  that  the  total  revenues  fall  far  short  of 
being  sufficient  to  cover  total  operating  expenses,  including  de¬ 
preciation  and  a  reasonable  return  on  the  investment.  Inas¬ 
much  as  this  condition  of  affairs  will  undoubtedly  result  in  a 
petition  for  an  increase  in  rates  in  the  near  future,  the  com¬ 
mission  granted  the  petition  requested  as  a  temporary  expe¬ 
dient  and  postponed  a  more  elaborate  consideration  of  the 
rate  question  until  a  formal  request  is  made  for  an  increase  in 
rates. 

In  an  opinion  involving  the  indeterminate-permit  feature 
of  the  public  utilities  law  the  Supreme  Court  has  upheld  the 
virtual  abrogation  of  a  contract  between  the  City  of  La  Crosse 
and  the  La  Crosse  Gas  &  Electric  Company,  by  which  the 
company  was  to  pay  the  city  2  per  cent  of  its  gross  earnings 
under  the  terms  of  the  franchise.  The  company  received  an 
indeterminate  permit  from  the  State  in  1908  and  had  subse¬ 
quently  refused  to  pay  the  2  per  cent  tax  to  the  city  on  the 
ground  that  the  conditions  imposed  by  the  city  in  the  old  fran¬ 
chise  had  been  wiped  out  when  the  old  franchise  was  sur¬ 
rendered  for  an  indeterminate  permit,  under  the  terms  and 
limitations  of  the  public  utilities  law.  The  2  per  cent  tax 
proposition  was  a  condition  engrafted  by  the  municipal  authori¬ 
ties  upon  the  original  State-given  franchise  held  by  the  com¬ 
pany.  The  court  held  that  not  only  was  this  condition  imposed 
without  due  authority,  but  that  under  no  circumstances  could 
the  public  utility  law  be  so  construed  as  to  warrant  the  reten¬ 
tion  in  the  new  franchise  of  any  condition  of  the  surrender 
franchise  so  obviously  prejudicial  to  company  and  consumers 
alike  as  that  contained  in  the  2  per  cent  tax  provision  of  the 
case  in  question.  The  court  took  this  occasion  to  elucidate 
very  clearly  the  meaning  and  administration  of  the  indetermi¬ 
nate-franchise  law  and  to  clear  up  certain  perplexing  questions 
as  to  its  interpretation  which  have  been  bothering  public- 
utility  corporations  ever  since  the  law  was  passed.  The  fact 
was  emphasized  that  one  of  the  main  objects  of  the  law  was 
so  to  disestablish  existing  conditions  as  to  remove  all  special 
rates,  favoritisms  and  burdens  interfering  with  each  consumer, 
as  well  as  those  conditions  involving  complications  prejudicial 
to  the  utility,  and  to  bring  all  old  franchises  under  one  system, 
so  that  the  things  formerly  privileged  might  continue  to  be  so, 
but  solely  under  conditions  and  limitations  referable  to  a  single 
standard — the  public  utilities  law. 

The  commission  has  ordered  the  Equitable  Electric  Light 
Company,  of  Lake  Geneva,  to  cease  from  exacting  a  charge  of 
25  cents  for  meter  rental  from  consumers  who  do  not  own  their 
own  meters.  This  practice  is  contrary  to  the  provisions  of  the 
iniblic  utilities  law. 


Maryland  Commission  News. 


The  Maryland  Public  Service  Commission  last  week  ordered 
an  investigation  of  the  physical  properties  of  all  the  public- 
service  corporations  in  Maryland,  this  action  following  the 
receipt  of  many  complaints  by  the  commission.  Chief  Engi¬ 


neer  Charles  E.  Phelps  had  been  authorized  to  organize  the 
force  necessary  for  the  new  work.  It  is  understood  that  seven 
new  inspectors  will  be  engaged  immediately  and  instructed  in 
their  work.  With  this  addition  the  force  of  men  available  for 
the  work  will  number  twelve.  Offices  have  been  leased  on  the 
second  floor  of  the  old  Builders’  Exchange  Building.  Mr. 
William  T.  Russell,  superintendent  of  inspectors,  will  be  in 
charge  of  the  work  relating  to  the  electric  supply  companies; 
Mr.  Phelps  will  be  directly  over  the  men  engaged  in  the  in¬ 
vestigation  of  the  transportation  companies,  and  have  general 
charge  of  the  entire  working  force. 

Attorney  Maurice  A.  Soper,  counsel  for  the  complainants  in 
the  action  against  the  United  Railways  &  Electric  Company  to 
restore  commutation-rate  privileges  recently  withdrawn,  has 
pointed  out  to  the  commission  that  as  the  constitution  provides 
that  no  legislation  could  impair  the  validity  of  a  contract  already 
established  the  railway  company’s  stand  is  invalid  and  that  the 
company  is  using  the  public-service  law  to  escape  an  obligation. 
The  withdrawal  of  the  commutation  privileges  followed  a  com¬ 
plaint  on  the  part  of  a  number  of  suburbs  not  enjo)dng  the 
privilege,  in  which  they  declared  that  they  were  being  dis¬ 
criminated  against.  When  the  company  was  ordered  by  the 
Public  Service  Commission  to  answer  the  complaints  it  re¬ 
plied  by  withdrawing  all  commutation  rates  on  the  ground  that 
they  were  a  violation  of  the  law.  The  company  claimed  to  be 
anxious  to  restore  the  privileges  provided  it  could  do  so 
legally,  and  a  hearing  was  arranged  on  the  matter  before  the 
Public  Service  Commission.  While  still  maintaining  its  willing¬ 
ness  to  comply  with  the  complainants’  demands,  the  counsel  for 
the  company  last  week  declared  that  they  saw  no  legal  way  in 
which  it  could  be  done  without  making  the  commutation  privi¬ 
lege  universal. 


Simple  Snap  Switch  for  Lighting  Circuits. 


Five  patents  issued  on  March  21  to  Mr.  Charles  J.  Klein,  of 
New  York,  relate  to  an  extremely  simple  and  compact  mechan¬ 
ism  for  operating  the  contacts  of  a  snap  switch.  The  funda¬ 
mental  principles  of  the  device  were  disclosed  in  an  applica¬ 
tion  filed  on  Sept.  20,  1907,  from  which  Figs,  i  and  2  have  been 
taken.  There  are  only  three  members  to  the  mechanism.  One 
of  these  is  a  stationary  member  carrying  the  switch  contact; 
another  is  a  cam,  and  the  third  is  a  tension  member  consisting 


Figs.  1,  2  and  3 — Klein  Snap  Switches. 


of  a  helical  spring  engaging  the  cam  and  connected  to  the 
switch  member.  The  parts  are  so  arranged  that  when  a  rela¬ 
tive  movement  between  the  cam  and  the  spring  is  produced  the 
spring  is  put  under  tension  and  moves  quickly  along  the  engag¬ 
ing  face  of  the  cam,  thereby  pulling  on  the  switch  member 
with  a  sudden  jerk  and  causing  the  switch  to  open  and  close 
with  a  snap  action. 

An  application  of  the  switch  mechanism  to  a  pendent  socket 
casing  is  illustrated  in  Fig.  3,  which  is  covered  by  an  applica¬ 
tion  filed  on  Feb.  20,  1908.  The  socket  is  composed  of  a  num¬ 
ber  of  sections  so  arranged  that  when  they  are  assembled  the 
Switch  may  be  mounted  therein  in  compact  form  and  be  thor¬ 
oughly  protected. 


a 
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CURRENT  NEWS  AND  NOTES. 

New  N.  E.  L.  A.  Sections. — The  executive  committee  of  the 
National  Electric  Light  Association  has  issued  permission  for 
the  formation  of  sections  at  Scranton,  Pa. ;  Birmingham,  Ala. ; 
Joplin,  Mo.;  Rock  Island,  Ill.,  and  Hamilton.  Canada. 


Tests  of  Meters. — Of  7629  tests  of  electric  meters  made 
by  the  New  York  Public  Service  Commission,  Second  District, 
in  January,  1911,  5947,  or  77.96  per  cent,  were  accurate;  481,  or 
6.30  per  cent,  were  fast,  and  1201,  or  15.74  P^r  cent,  were  slow. 

Arkansas  Association  of  Public  Utility  Operators, — It  is 
announced  that  the  annual  convention  of  the  Arkansas  Associa¬ 
tion  of  Public  Utility  Operators  will  be  held  in  Little  Rock, 
.Ark.,  on  May  3,  4  and  5.  Mr.  E.  Hardin,  of  Hot  Springs,  Ark., 
is  secretary  and  treasurer  of  the  association. 

J 

Minneapolis  Electric  Show. — The  following  officers  of  the 
Minneapolis  Electric  Show  have  been  elected :  President,  Mr. 
S.  G.  Dustin;  vice-president,  Mr.  H.  J.  Gille;  secretary,  Mr,  \V. 
E.  Stephenson ;  treasurer,  Mr.  A.  VV.  Leonard ;  trustees,  Messrs. 
Theodore  Hays,  George  Cadwell  and  Charles  Wilkinson. 


Large  Turbine  Unit  for  Cincinnati. — The  Union  Gas  and 
Electric  Company,  of  Cincinnati,  has  just  completed  the  installa¬ 
tion  of  a  io,ooo-kw  Westinghouse- Parsons  high-pressure  steam 
turbine  in  its  generating  station,  at  Plum  and  Tenth  Streets, 
Cincinnati.  The  remainder  of  the  equipment  in  this  plant  is 
of  the  vertical,  compound-condensing,  engine-driven  type. 


Farmers  Want  Electricity. — The  .American  Gas  &  Electric 
Company,  of  Maumee,  Ind.,  is  having  difficulty  in  securing  right 
of  way  for  its  line  between  adjacent  towns  and  cities  owing  to 
the  refusal  of  the  farmers  to  come  to  terms  unless  they  are 
guaranteed  facilities  for  the  use  of  electric  light  in  their  homes. 
.As  this  would  make  necessary  the  installation  of  a  transformer 
for  each  farmhouse  supplied,  the  company  will  condemn  and 
buy  the  land. 


Underground  Conduit  Legislation. — The  California  Legis¬ 
lature  has  passed  a  bill  regulating  the  construction  and  main¬ 
tenance  of  electric  wire  conduits,  nieasurements,  subways,  man¬ 
holes  and  underground  rooms,  chambers  and  excavations.  It 
provides  that  such  of  these  spaces  as  men  work  in  must  be 
kept  free  trom  stagnant  water,  seepage  or  any  offensive  matter 
dangerous  to  health.  The  provisions  concerning  construction 
do  not  apply  to  works  already  laid. 


Bonus  to  Steady  Workmen. — The  National  Carbon  Com¬ 
pany,  of  Cleveland,  has  for  more  than  a  year  had  in  force  with 
satisfactory  results  a  system  for  inducing  employees  to  remain 
steadily  in  their  positions.  The  company  pays  each  one  who 
remains  on  the  payroll  from  March  31  to  the  end  of  the 
year  for  ten  days  extra,  and  those  who  hold  their  places 
from  April,  May  or  June  to  the  end  of  the  year  for  six  extra 
days.  Last  year  about  700  out  of  the  1500  employees  received 
bonuses  in  that  way.  The  company  has  lately  introduced  the 
same  system  in  some  of  its  other  plants. 


Key  to  National  Electrical  Code. — Mr.  Washington  Dev- 
ereaux,  electrical  engineer  of  the  Philadelphia  Electrical  In¬ 
spection  Bureau,  has  compiled  an  electrical  key  for  the  use  of 
electrical  inspection  bureaus  in  advising  electrical  contractors, 
wiremen,  etc.  The  matter  is  contained  in  the  form  of  num¬ 
bered  paragraphs  and  consists  of  recommendations  which  ex¬ 
perience  has  shown  correspond  to  requirements  by  the  inspec- 
lon  bureau  in  the  correction  of  installations  not  in  harmony 
ith  the  National  Electrical  Code  or  municipal  requirements, 
''he  paragraphs  indicate  the  remedy  for  defects  which  are 
Host  likely  to  be  found  upon  inspection  of  an  electrical  equip- 
■  ent.  After  an  inspection  a  postal  card  is  sent  to  the  con- 
t-actor  pointing  out,  by  reference  to  the  key,  defects  which 


should  be  remedied.  The  little  pamphlet  thus  forms  an  ad¬ 
mirable  supplement  to  the  National  Electrical  Code. 


Western  Society  of  Engineers  and  University  of  Illinois. 

— The  Western  Society  of  Engineers,  having  headquarters  in 
Chicago,  has  adopted  resolutions  requesting  the  Legislature  to 
make  liberal  provision  for  the  College  of  Engineering  and  the 
Engineering  Experiment  Station  of  the  University  of  Illinois. 
The  university  authorities  have  asked  for  largely  increased 
appropriations  from  the  Legislature,  and  the  society  takes  ad¬ 
vantage  of  the  occasion  to  express  its  belief  in  the  high  char¬ 
acter  of  the  work  of  the  engineering  departments  of  the  uni¬ 
versity  and  its  recommendation  that  the  Legislature  deal  liber¬ 
ally  with  the  institution. 


Large  Electric  Power  Contract  at  Boston. — .As  a  result  of 
an  exhaustive  investigation  of  the  cost  of  power  production, 
the  Walworth  Manufacturing  Company,  of  South  Boston, 
Mass.,  a  prominent  house  dealing  in  engineering  specialties,  has 
made  a  five-year  contract  for  over  1000  hp  with  the  Boston  Edi¬ 
son  company.  By  the  use  of  Edison  service  five  steam  plants 
will  be  shut  down.  Twelve  elevators  will  be  remodeled  for  elec¬ 
trical  operation,  and  a  150-hp  isolated  lighting  plant  discontinued. 
.An  extensive  installation  of  electric  motors  has  been  laid  out. 
The  plant  of  the  Walworth  company  is  located  near  the  L  Street 
station  of  the  Boston  Edison  company,  and  the  arrangements 
provide  for  the  installation  of  special  underground  service  and 
the  erection  of  a  private  substation  on  the  premises  of  the 
consumer. 


City  of  Toronto  Offer  for  Central-Station  Plant. — The 
Council  of  the  city  of  Toronto  on  March  20.  by  a  vote  of  19  to  5, 
approved  the  recommendation  of  the  Board  of  Control  that  the 
city  corporation  buy  the  plant  and  property  of  the  Toronto 
Electric  Light  Company,  at  the  price  of  $125  per  share  of  the 
company’s  stock  of  par  value  of  $100.  and  the  assumption  of 
the  bonded  indebtedness  of  $1,000,000  The  company’s  stock 
issue  at  present  is  $4,000,000,  so  that  the  city  would  be  paying 
for  the  property  the  sum  of  $6,000,000.  The  shareholders  of 
the  Electric  Light  Company  will  meet  shortly  to  decide  whether 
or  not  to  accept  the  city’s  offer.  The  city  is  making  application 
to  the  Legislature  for  authority  to  appoint  a  commission  of 
three  members  to  supervise  the  operation  of  the  civic  electrical 
department,  one  to  be  appointed  by  the  Hydroelectric  Commis¬ 
sion,  one  by  the  City  Council,  the  Mayor  to  be  ex  officio  the 
third  member.  The  two  appointed  members  will  be  pai<l  a 
salary  of  not  more  than  $4,000  each  per  annum. 


Hearing  Rain  Squalls  by  Wireless. — The  following  item 
appears  in  the  issue  dated  March  i  of  the  Hydrographic 
Bulletin,  published  by  the  Hydrographic  Office  of  the  United 
States  Navy  Department,  and  consists  of  a  report  to  the 
branch  hydrographic  office.  New  York,  by  Second  Officer  E. 
Courteville,  of  the  French  steamship  Niagara:  “Mr.  Magny, 
operator  on  board  the  French  steamship  Niagara,  Captain 
Juham,  referring  to  discharges  of  atmospheric  electricity  in 
a  distant  storm  and  the  resulting  trouble  in  receiving  wireless 
messages,  states  that  he  can  by  this  -means  hear  the  rain  falling 
upon  the  sea  at  a  great  distance.  The  sound  is  like  the  patter¬ 
ing  of  rain  on  a  zinc-covered  deck,  and  its  increasing  or  de¬ 
creasing  intensity  tells  him  whether  the  squall  is  approaching 
or  receding.  T  am  so  sure  of  this  fact,’  he  states,  ‘that  when 
I  hear  the  pattering  I  go  quickly  to  the  top  of  my  wireless 
station  to  grease  the  insulators’  We  can  give  the  following 
explanation :  The  night  being  clear  and  dry,  we  have  an  iso¬ 
lated  cumulo-nimbus  cloud  loaded  with  electricity,  positive  for 
example,  and  the  sea  underneath  it  loaded  with  negative  elec¬ 
tricity.  Every  falling  drop  of  rain  is  charged  with  positive 
electricity.  At  a  certain  instant,  when  the  distance  between 
the  drop  and  the  sea  is  small  enough,  a  minute  spark  originates, 
giving  a  very  small  Hertzian  wave.  It  is  the  superposition  of 
these  numerous  rudimentary  undulations  that  gives  the  patter¬ 
ing  effect  in  the  wireless  receiver.” 
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served.  The  star  cluster  in  Canis  Major,  the  “beehive”  in 
Cancer,  whose  stars  are  about  the  sixth  magnitude.  Hind’s 
crimson  star  in  Lupus  and  the  star  cluster  in  Cygnus  manage 
still  to  send  their  rays  into  the  telescope  without  being  lost  on 
the  way.  Not  only  does  the  direct  light  of  signs  affect  the 
observations,  but  the  sum  total  of  the  downtown  lighting  is 
said  to  be  so  great  that  it  sets  aglow  the  entire  heavens. 


New  York  N.  E.  L.  A.  Convention. — Mr.  Charles  H.  Hods- 
kinson,  master  of  transportation  of  the  National  Electric 
Light  Association,  is  already  taking  active  steps  to  organize 
his  important  work  in  advance  of  the  convention  to  be  held  in 
New  York  May  29-June  2.  At  the  time  of  the  St.  Louis  con¬ 
vention  last  year,  when  the  membership  was  5500,  the  registered 
attendance  was  2780.  The  membership  has  now  crossed  the 
7100  line  and  will  not  be  less  than  7500  at  the  time  of  the  annual 
convention,  so  that  on  the  same  basis  there  will  be  from  3500 
to  4000  present  in  registered  attendance.  This  implies  heavy 
transportation,  and  Mr.  Hodskinson  has  therefore  formed  an 
active  committee,  which  is  taking  up  its  duties  in  co-operation 
with  him.  By  about  the  middle  of  April  practically  all 
the  details  will  have  been  arranged  as  to  trips,  rates,  etc.,  and 
will  then  be  announced.  The  membership  of  the  committee, 
which  now  numbers  twenty-one,  represents  every  section  of  the 
United  States. 


Colorado  Electric  Club. — At  the  mid-week  lunch  of  the 
Colorado  Electric  Club  on  March  23  the  talk  was  given  by  Mr 
A.  D.  Parker,  vice-president  and  general  manager  of  the  Colo¬ 
rado  &  Southern  Railway  Company,  his  subject  being  the  rela¬ 
tion  of  corporations  to  citizenship.  He  identified  the  corpora¬ 
tion  as  a  body  of  citizens  and  itself  a  citizen,  and  after  outlin¬ 
ing  the  history  of  the  corporation  in  this  country,  he  emphasized 
the  growth  in  discipline,  responsibility  and  mutual  understand¬ 
ing  which  has  resulted  from  the  proper  management  of  cor¬ 
porations.  The  attendance,  136,  was  the  largest  in  the  club’s 
history.  The  prospectus  of  the  second  annual  Denver  electric 
show,  given  by  the  Colorado  Electric  Club,  was  distributed  to 
members.  Among  rules  which  will  govern  the  displays  are  one 
that  all  electric  wiring  installed  must  be  in  conduit  and  another 
that  all  decorations  must  be  fireproofed.  The  ninth  annual 
convention  and  “rejuvenation”  of  the  Rejuvenated  Sons  of  Jove 
will  be  held  in  Denver  during  the  week  of  the  show. 


Symbol  for  Current. — The  United  States  national  com¬ 
mittee  of  the  International  Electrotechnical  Commission  has 
suggested  to  the  National  Electric  Light  Association  that  the 
letter  “C”  be  changed  to  “I”  on  the  association’s  badge. 


Compulsory  Mine  Telephone  Service. — The  Crow’s  Nest 
Pass  Coal  Company,  Michel,  Alta.,  Canada,  has  promised  its 
employees  to  install  telephones  on  every  level,  which  was  the 
only  condition  under  which  the  men  would  agree  to  return  to 
work  after  a  recent  strike. 


Opening  of  Chemists’  Building  in  New  York. — The  Chem¬ 
ists’  Building.  New  York,  was  formally  opened  on  March  17, 
18  and  19  with  exercises  in  which  the  American  Electro¬ 
chemical  Society,  the  American  Chemical  Society,  the  Society 
of  Chemical  Industry  and  the  Chemists’  Club  participated. 


Subterranean  Wireless  Telegraphy. — According  to  reports 
from  Berlin,  Drs.  Leimbach  and  Loewy  have  succeeded  in 
sending  wireless  telegraph  messages  underground  between  the 
potash  mines  in  the  North  Harz  Mountains  over  a  distance  of 
about  one  and  one-half  miles  at  a  level  of  1600  ft.  below  the 
surface. 


Automobile  Standardization. — The  Society  of  Automobile 
Engineers,  numbering  800  members,  has  during  the  past  year 
given  much  attention  to  the  standardization  of  automobile  de¬ 
tails,  and  proposes  to  issue  a  pocket-book  for  the  guidance  of 
engineers  and  draftsmen  which  will  contain  dimensions,  etc.,  of 
standard  parts.  Mr.  Coker  F.  Clarkson,  1451  Broadway,  is 
secretary  of  the  society. 


Steam  Reserve  for  Drainage  Canal  Hydroelectric  Plant. — 
It  is  reported  that  the  Sanitary  District  of  Chicago  has  in  con¬ 
templation  the  future  installation  of  one  or  more  steam  auxil¬ 
iary  plants  to  be  used  in  the  event  of  possible  interruption  of 
service  from  its  hydroelectric  generating  plant  on  the  Chicago 
Drainage  Canal  at  Lockport,  Ill.  Electricity  from  this  plant 
is  transmitted  thirty  miles  into  Chicago  for  municipal  and  in¬ 
dustrial  requirements. 


Purdue  Branch,  A.  I.  E.  E. — .At  the  recent  dinner  held  by 
the  Purdue  Branch  of  the  American  Institute  of  Electrical 
Engineers,  at  Lafayette,  Ind.,  brief  addresses  were  given  by 
alumni  now  stationed  in  various  parts  of  the  country.  Prof. 
F.  C.  Harding,  head  of  the  Purdue  electrical  school,  acted  as 
toastmaster,  and  among  the  speakers  were  President  W.  E. 
Stone,  of  the  university;  Dean  C.  E.  Benjamin,  of  the  engineer¬ 
ing  schools;  Mr.  Frederick  Riebel,  of  the  Westinghouse  com¬ 
pany,  Pittsburgh;  Mr.  L  J.  Flint,  of  Chicago;  Mr.  E.  E.  Miles, 
of  the  Fort  Wayne  Electric  Works,  and  Messrs.  C.  F.  Pitt¬ 
man  and  R.  H.  Fitch  for  the  undergraduates.  Ninety  persons 
attended  the  dinner. 


Electric  Light  Bedims  the  Stars. — The  experience  of  the 
astronomers  of  the  Brooklyn  Institute  of  Arts  and  Sciences 
has  demonstrated  that  the  shining  orbs  of  heaven  can  no  longer 
compete  with  the  electric  lamps  of  earth,  and  because  the 
electric  lights  of  downtown  Brooklyn  are  so  brilliant  that  they 
cause  the  stars  to  pale  almost  into  obscurity  the  department  of 
astronomy  of  the  institution  has  resolved  upon  an  active 
campaign  for  a  new  astronomical  observatory  on  Mount  Pros¬ 
pect,  Brooklyn,  near  the  institute  building.  For  months  the 
observers  who  make  weekly  pilgrimages  to  the  roof  of  the 
Academy  of  Music  and  scan  the  sky  through  institute  tele¬ 
scopes  have  been  troubled  with  the  increasing  brilliance  of 
Brooklyn’s  white-light  district.  The  climax  came  when  the 
Edison  Electric  Illuminating  Company’s  “Brighter  Brooklyn” 
slogan  was  lighted  not  far  from  the  Academy  of  Music.  Not 
only  did  Sirius  pale  into  insignificance,  but  also  the  lesser 
candles  of  the  southwest  heavens.  Only  a  few  stars  which 
selected  a  part  of  the  heavens  that  has  not  yet  been  pre-empted 
by  sky-grasping  corporations  managed  to  shine  and  be  ob- 


Philadelphia  Electric  Company  N.  E.  L.  A.  Section. — 
The  regular  monthly  meeting  of  the  Philadelphia  Electric  Com¬ 
pany  Section  of  the  N.  E.  L.  A.  was  held  in  Philadelphia 
March  20.  Dr.  Edward  Anthony  Spitzka,  professor  of  general 
anatomy,  Jefferson  Medical  College,  was  the  speaker.  There 
were  present  at  the  meeting,  numbering  over  400,  representatives 
of  a  number  of  medical  societies,  particularly  of  the  hospitals 
of  Philadelphia,  physicians  and  engineers  from  Philadelphia 
and  New  York,  as  well  as  physicians  connected  with  large  in¬ 
dustrial  establishments.  Dr.  Spitzka  covered  in  his  lecture  the 
full  range  of  the  effects  of  electricity  on  the  human  body  from 
the  effects  of  lightning  to  the  usual  current  used  for  industrial 
and  residential  purposes.  He  brought  out  many  new  and  inter¬ 
esting  facts  regarding  the  effect  of  electricity  on  the  human  sys¬ 
tem,  which  were  fully  illustrated  by  lantern  slides.  Dr.  Spitzka 
gave  many  interesting  experiences  based  on  his  own  investiga¬ 
tion  of  some  fifty-seven  electrocutions  in  the  various  States. 
He  made  the  statement  that  the  temperature  of  the  body  in 
many  instances  was  raised  as  high  as  129  deg.  Fahr.  immediately 
after  electrocution.  Many  slides  were  shown  of  various  types 
of  electric  burns  and  various  methods  of  practising  artificial 
respiration  were  explained.  The  lecture  was  discussed  by 
many  physicians  and  engineers,  among  the  latter  being  Mr. 
Percy  H.  Thomas,  of  New  York,  and  Mr.  W.  C.  L.  Eglin,  of 
Philadelphia.  Prior  to  the  meeting  an  informal  dinner  was  held 
at  which  all  the  out-of-town  visitors  were  entertained,  covers 
being  laid  for  fifty.  The  table  was  decorated  with  festoons 
of  electric  flowers,  an  electric  fountain  and  baskets  of  flowers 
illuminated  by  miniature  electric  lamps. 
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Fig.  9 — Main  Switchboard. 


partment  in  the  basement  and  thence  to  the  primary  compres¬ 
sion  cylinders  through  i6-in.  pipes.  The  compressed  air  is 
sent  through  pipes  in  the  tunnels  to  various  shops  for  operating 
tools,  forges,  etc.  The  cylinders  of  these  compressors  are 
water-jacketed,  the  discharge  going  to  the  sewer.  Provision  is 
also  made  to  by-pass  this  discharge  into  the  condensers  in  case 
of  emergency. 


Fig.  7 — Barometric  Condensers 


work  is  built  to  support  the  condensers  (Fig.  7).  These  are 
Tomlinson  barometric  condensers,  built  by  the  Allis-Chalmers 
Company,  and  the  condensing  water  comes  from  Lake  Calumet. 
This  water  is  not  clean  enough  for  use  in  the  boilers,  so  a 
special  intake  tunnel  and  discharge  sewer  were  built  for  this 
supply.  These  are  about  one-half  mile  long,  the  intake  coming 
in  below  the  basement  floor  and  the  sewer  running  just  below 
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ELECTRIFICATION  OF  THE  PULLMAN  PASSEN¬ 
GER-CAR  SHOPS- 11. 

The  Modern  Plant  That  Has  Superseded  the  Famous 
“  Centennial  ”  Corliss  Engine. 

By  George  W.  Cravens. 

MECHANICAL  EQUIPMENT  OF  POWER  PLANT. 

STEAM  for  the  central  power  house  is  carried  through  a 
tunnel  in  a  20-in.  spirally  riveted  pipe  laid  on  rollers,  and 
comes  directly  from  the  central  boiler  plant  under  150- 
lb.  pressure.  The  steam,  water  and  exhaust  mains  are  all  of 
riveted  pipe,  the  steam  and  exhaust  pipes  being  lagged  with 
magnesia;  they  are  grouped  together  along  the  center  of  the 
basement.  Openings  have  been  made  in  the  turbine  and  com¬ 
pressor  foundations  for  these  pipes  and  other  equipment,  and 
the  pipes  all  run  through  the  power  house  and  on  to  other 
places.  The  water  main  is  16  in.  in  diameter  and  the  exhaust 
pipe  30  in.  The  exhaust  steam  from  the  air  compressors  and 
auxiliary  engines  is  used  to  heat  the  shops. 

Steam  for  each  unit  is  taken  direct  from  the  main,  that  for 
the  turbines  going  through  lo-in.  pipes  to  separators  and  up 
to  turbines.  From  here  the  36-in.  exhaust  pipes  go  along 
under  the  engine-room  floor,  through  the  east  wall  of  the 
building,  and  up  to  the  condensers  outside.  The  vacuum,  oil 
and  condensing  water  pumps  and  other  auxiliaries  are  grouped 
under  each  turbine,  each  group  being  complete  and  independent 
of  the  others,  and  all  piping  is  very  direct  and  simple,  with 
valves  accessibly  located. 

The  steam  turbines  and  2000-kva  generators  were  built  by 
the  Allis-Chalmers  Company  and  operate  at  1800  r.p.m.  with 
150  lb.  gage  of  steam  and  a  28-in.  vacuum.  These  units  are 
horizontal  and  the  steam  turbines  are  of  the  Parsons  type, 
direct-coupled  to  the  generators,  and  with  all  steam  connec¬ 
tions  on  the  lower  side.  The  governors,  valves  and  other  con¬ 
trolling  devices  are  located  at  one  end,  and  the  governors  may 
be  adjusted  for  speed  while  running  in  order  to  divide  the 
load  or  synchronize  more  readily.  This  is  done  electrically 
from  the  switchboard. 

AUXILIARY  EQUIPMENT. 

Just  outside  the  east  wall  of  the  power  house  a  steel  frame- 


grade  outside  the  building  and  immediately  below  the  con¬ 
densers.  Water  for  the  condensers  is  supplied  by  rotary 
pumps  driven  by  Chandler  &  Taylor  8-in.  x  8-in.  horizontal 
engines.  These  are  direct-connected  and  the  water  pipes  are 
14  in.  in  diameter.  From  the  condensers  12-in.  pipes  go  down 
to  the  Union  Steam  Pump  Company’s  lo-in.  x  24-in.  x  20-in. 
vacuum  pumps  located  in  the  basement. 

In  addition  to  the  foregoing  there  is  a  4,000,000-gal.  Canton- 


Fig.  8 — Engine- Driven  and  Motor- Driven  Exciters. 

Hughes  two-cylinder  steam  pump  in  the  basement,  which  sup¬ 
plies  water  to  the  entire  works.  This  provides  a  normal  pres¬ 
sure  of  50  lb.,  but  can  be  increased  to  too  lb.  in  case  of  fire. 
Space  is  provided  for  a  second  pump,  and  both  will  pump  direct 
into  the  i6-in.  water  main  previously  mentioned.  There  are 
also  some  minor  auxiliaries  in  the  basement,  such  as  oil  pumps, 
drip-water  pumps,  etc. 

Space  is  provided  in  the  main  engine-room  of  this  power 
house  for  three  turbo-generators,  four  compound  air  compres¬ 
sors,  two  motor-driven  exciters  and  one  engine-driven  exciter, 
and  three  motor-generator  sets,  in  addition  to  the  switchboard. 
The  engine-driven  exciter  is  direct-coupled  to  an  A.  L.  Ide 
&  Sons  Ideal  horizontal  engine  operating  at  275  r.p.m.,  and 
stands  just  back  of  generator  No.  3  near  the  east  wall. 

About  60  per  cent  of  the  space  in  the  power  house  is  given 
up  to  the  four  Fulton  Iron  Works  Company’s  large  two-stage 
air  compressors,  three  of  which  are  now  in  place.  These  are 
driven  by  direct-connected  cross-compound  steam  engines  with 
large  flywheels,  and  each  one  delivers  4000  cu.  ft.  of  free  air 
per  minute  at  a  pressure  of  90  lb.  per  square  inch.  These 
operate  at  90  r.p.m.  and  draw  their  air  through  stacks  on  the 
outside  of  the  building  near  the  condensers.  The  air  is  strained 
twice,  carried  through  a  mixing  and  pressure-balancing  com- 


ELECTRICAL  EQUIPMENT. 

At  present  two  of  the  three  Allis-Chalmers  turbo-generators 
are  in  place,  these  being  Nos.  2  and  3.  Space  for  No.  i  is  pro¬ 
vided,  but  no  foundation  has  been  put  in  and  the  opening  in 
the  main  floor  is  boarded  over  with  a  varnished  hard-wood 
floor.  The  generators  are  designed  to  deliver  1500  kva  at  8o_ 
per  cent  power-factor  and  2000  kva  at  unity  power-factor. 
They  deliver  three-phase,  60-cycle  current  at  2300  volts,  and  are 
operating  at  present  with  a  power-factor  of  92.  per  cent.  The 
main  valves  for  the  turbines  are  operated  by  3-hp,  iio-volt,  725- 
r.p.m.  direct-current  motors  through  Cutler-Hammer  control 
panels  mounted  alongside  the  turbines.  The  governors  are 
equipped  with  solenoid-operated  control  switches,  actuated 
from  the  generator  panels  in  the  main  switchboard  by  means 
of  General  Electric  push-and-pull  type  engine-governor  con¬ 
trol  switches. 

Provision  has  been  made  for  three  exciters,  two  of  which 
are  now  installed.  One  of  these  is  driven  by  the  Ideal  engine 
mentioned  above  and  is  rated  at  60  kw  at  125  volts,  285  r.p.m., 
and  the  other  is  of  the  same  capacity  at  850  r.p.m.  The  latter 
is  direct-connected  to  a  90-hp,  2200-volt  induction  motor  and 
is  the  only  one  now  running.  These  exciters  are  shown  in 
Fig.  8.  Direct  current  for  operating  certain  motors  in  the 
shops  is  obtained  from  a  motor-generator  set  consisting  of  a 
300-kw,  250-volt,  6oo-r.p.m.  generator  direct-coupled  to  a 
430-hp,  2200-volt  synchronous  motor.  It  was  intended  to  have 
three  such  sets  installed,  but  changes  in  plans  have  reduced 
the  amount  of  direct  current  required,  so  it  is  doubtful  if  the 
others  will  be  installed.  At  present  this  motor  is  operating  at 
97  per  cent  power-factor  and  helps  bring  up  the  power-factor 
of  the  generators  in  spite  of  the  large  number  of  induction 
motors  used  in  the  shops.  All  of  the  above-mentioned  machines 
were  supplied  by  the  Allis-Chalmers  Company. 

MAIN  SWITCHBOARD. 

The  switchboard  for  this  station  is  composed  of  thirty-eight 


structed,  thus  allowing  free  access  to  the  rear  of  all  panels. 
The  board  is  7  ft.  6  in.  high,  each  panel  being  in  two  sec¬ 
tions.  The  upper  sections  are  65  in.  high  and  carry  the  instru¬ 
ments  and  switches,  the  base  sections  being  25  in.  high  and 
having  integrating  watt-hour  meters  on  them  for  the  alternat- 
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Fig.  11 — System  of  Connections. 


ing-current  panels  only.  No  high-tension  current  comes  to  the 
board,  all  instruments  being  operated  through  transformers  and 
the  oil  switches  electrically  operated  through  push  buttons. 
The  switchboard  rests  on  an  8-in.  steel  channel,  laid  flat  and 
flush  with  the  floor,  and  all  wiring  is  brought  from  below 
through  conduits.  The  direct-current  buses  are  of  polished  and 
lacquered  copper  and  are  mounted  on  porcelain  insulators  car¬ 
ried  on  brackets. 

The  switchboard  is  nominally  in  two  sections,  the  left-hand 
portion  being  made  up  of  direct-current  panels  and  the  right- 
hand  of  alternating-curreiTt  panels,  the  division  being  marked 
by  the  voltage-regulator  panel.  At  the  extreme  left  is  a 
swinging  bracket  carrying  two  direct-current  voltmeters,  one 
being  tied  direct  to  the  250-volt  buses  and  the  other  to  the 
potential  buses  for  the  250-volt  generators  so  it  may  be  plugged 
in  to  indicate  the  voltage  before  paralleling.  The  250-volt 
direct-current  buses  extend  along  the  backs  of  the  first  ten 
panels  only.  The  first  panel  controls  a  feeder  controlling  the 
crane  and  other  station  auxiliaries  and  the  next  six  are  for 
feeders  for  the  shops  using  direct  current.  Then  there  are 
three  panels  for  the  direct-current  generators,  only  one  of 
which  is  equipped.  Each  of  these  panels  contains  a  circuit- 
breaker,  ammeter  and  main  switch  and  has  fuses  on  a  marble 
base  at  the  back. 

The  station-lighting  panel  stands  between  the  250-volt  direct- 
current  panels  and  the  exciter  panels  and  has  twenty-one 
double-pole  switches  mounted  on  the  upper  section.  Normally 
the  lights  will  be  operated  on  direct  current,  but  provision  has 
been  made  for  throwing  them  on  an  alternating-current  cir¬ 
cuit.  This  is  done  through  the  double-throw  main  switch 
mounted  on  the  base  section,  connections  being  made  to  the 
125-volt  exciter  buses  on  one  side  and  to  a  small  125-volt 
transformer  in  the  basement.  Three  exciter  panels  are  next 
provided,  one  of  which  is  still  blank.  These  contain  the  volt¬ 
meter,  ammeter,  rheostat-operating  mechanism  and  main 
switch,  the  rheostat  being  mounted  below  the  floor  and  oper¬ 
ated  by  chains.  The  regulator  panel  contains  a  General  Elec¬ 
tric  T.  A.  regulator  for  controlling  three  machines,  the  con¬ 
densers  and  other  auxiliary  apparatus  being  mounted  on  the 
rear  of  the  panel.  Fig.  10  is  a  rear  view  of  the  switchboard. 


Fig.  10 — Rear  View  of  Switchboard  from  Direct- Current  End. 


panels  of  2-in.  w’hite  Italian  marble,  polished  front  and  back, 
mounted  on  iron  pipes  and  located  opposite  the  generators. 
A  general  view  of  it  is  given  in  Fig.  9.  It  stands  5  ft.  from 
the  west  wall  of  the  building  and  the  space  behind  it  is  unob¬ 
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The  alternating-current  section  of  the  switchboard  comprises 
the  remaining  twenty-three  panels.  Continuing  toward  the  right- 
hand  end,  three  generator  panels  come  next  to  the  T.  A.  regu¬ 
lator  panel.  One  of  these  is  still  blank,  the  others  each  con¬ 
taining  an  alternating-current  ammeter  with  three  plug  switches 
for  connecting  to  any  phase,  an  indicating  wattmeter,  a  power- 
factor  meter,  a  direct-current  ammeter  for  reading  the  field 
current  and  an  integrating  watt-hour  meter.  In  addition  to  the 
above  instruments  there  are  the  usual  field  switch,  rheostat- 
operating  mechanism,  eight-point  potential  receptacle,  four- 
point  synchronizing  receptacle,  oil-switch  control  and  governor- 
operating  switches.  The  rheostats  are  mounted  in  openings  in 
the  wall  of  the  high-tension  compartment  downstairs  and  oper¬ 
ated  through  a  series  of  chains,  shafts  and  sprockets  from  the 
panels  above. 

The  tie-line  panel  stands  to  the  right  of  the  generator  panels 
and  controls  the  2000-kw  line  running  to  the  power  plant  at  the 
new  steel  freight-car  shops.  This  tie  line  is  being  operated 
temporarily  at  2300  volts,  but  it  is  proposed  to  install  step- 
up  transformers  and  transmit  energy  at  11,000  volts  over  an 
underground  line  laid  in  conduit.  The  tie-line  panel  contains 
a  power-factor  meter,  an  indicating  wattmeter,  two  alternating- 
current  voltmeters,  one  of  which  indicates  the  main  bus  poten¬ 
tial,  an  integrating,  non-reversible  watt-hour  meter,  two  oil- 
switch  operating  switches,  eight-point  potential  receptacle,  and 
four-point  synchronizing  receptacle.  One  of  the  oil  switches 
operated  from  this  panel  controls  the  half-voltage  buses  for 
starting  the  alternating-current  motors  and  was  placed  here 
for  convenience  only. 

The  next  three  panels  are  to  control  the  synchronous  motors 
driving  the  250-volt  direct-current  generators,  but  only  one  of 
these  is  equipped,  as  the  other  sets  may  never  be  installed. 
This  panel  contains  a  power-factor  meter,  an  indicating  watt¬ 
meter,  an  integrating  watt-hour  meter,  and  two  oil-switch  con¬ 
trol  switches  in  addition  to  the  field  switch  and  rheostat- 
operating  mechanism.  One  of  the  oil  switches  is  for  starting 
up  as  an  induction  motor  from  the  half-voltage  bus  and  the 
other  for  throwing  the  motor  on  the  2300-volt  bus  for  run¬ 
ning. 

Two  induction-motor  panels  coming  next  are  for  the  exciter¬ 
driving  motors,  one  of  which  is  now  installed.  The  motor 
panel  contains  an  ammeter,  an  integrating  watt-hour  meter  and 
two  oil-switch  control  switches.  These  are  for  two  switches 
for  the  same  purpose  as  described  above.  In  both  cases  the 
oil  switches  are  interlocked  electrically  to  prevent  tying  the 
buses  together. 

The  remainder  of  the  board  is  composed  of  fourteen  feeder 
panels,  eleven  of  which  are  now  equipped.  Each  of  these  con¬ 
tains  an  ammeter,  three  plug  switches  for  reading  the  current 
on  any  phase,  an  integrating  watt-hour  meter  and  an  oil-switch 
control  switch.  These  panels  control  the  lines  running  to  the 
transformer  vaults  or  substations  in  the  shops.  On  the  extreme 
right-hand  end  of  the  board  is  another  swinging  bracket  con¬ 
taining  two  instruments.  One  of  these  is  a  synchroscope  and 
the  other  is  a  frequency  indicator.  The  switchboard  wiring 
diagram  may  be  consulted  in  Fig,  12. 

The  artificial  lighting  of  the  station  is  accomplished  by  the 
use  of  incandescent  lamps  entirely.  Three  500-watt  tungsten 
lamps  hang  from  the  roof,  equally  spaced  along  the  center 
line  of  the  building  and  above  the  zone  of  the  traveling  crane. 
In  the  center  of  each  pilaster  between  the  windows  is  an  orna¬ 
mental  black-finish  wall  bracket,  carrying  three  40-watt  tung¬ 
sten  lamps  with  frosted-glass  shades.  The  illumination  of  the 
engine-room  is  excellent  and  is  helped  greatly  by  the  glazed- 
tiling  finish  and  light  paint.  The  basement  is  lighted  entirely 
by  pendent  i6-cp  carbon-filament  lamps. 

HIGH-TENSION  COMPARTMENT. 

Compared  with  some  other  recent  installations  there  is  no 
ery  high  potential  current  in  the  Pullman  shops,  but  the  2300- 
olt  apparatus,  aside  from  the  generators,  is  concentrated  in 
ne  room,  90  ft.  long,  in  the  basement.  This  room  is  8  ft.  8  in. 
‘■•ide  for  about  one-half  of  its  length  and  then  widens  to  10  ft. 
'  in.  In  the  floor  are  the  two  pits  or  manholes  previously 
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inciuiuned,  through  which  all  of  the  feeder  cables  pass. 
Orangeburg  conduit  is  used  very  largely  here,  and  no  wiring 
is  carried  outside  of  conduits  at  any  point  except  from  the 
main  busbars  down  to  the  oil  switches,  and  this  is  heavily 
insulated. 

1  here  are  two  sets  of  busbars  in  this  compartment,  the  main 
bars  being  the  2300-volt  buses,  mounted  on  13,000-volt  por¬ 
celain  insulators  above  the  pipe  framework.  The  other  bars 


up  to  the  taps,  condulets  being  used  throughout.  The  oil 
switches,  operated  by  direct  current  from  a  set  of  special 
bus  wires,  are  mounted  on  the  rear  of  the  framework  with 
their  frame  casting  4  ft.  from  the  Hoor.  This  makes  them 
accessible  and  permits  easy  operation  by  hand  in  case  of 
emergency.  All  conduits  are  carried  well  up  through  the  floor 
so  that  conductors  are  protected  until  well  above  the  danger 
zone.  The  oil-switch  relays  and  all  fuses  are  mounted  on  the 
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form  the  1200-volt  buses  and  are  used  only  for  starting  the 
alternating-current  motors,  as  previously  described.  These 
bars  are  also  carried  on  13,000-volt  insulators  mounted  on  a 
lower  set  of  pipes  immediately  under  the  2300-volt  buses  and 
22  in.  away  from  them.  The  2300-volt  buses  are  spaced  on 
1 2-in.  centers,  and  are  laminated  up  to  the  required  sizes  by 
using  several  2-in.  x  %-in.  copper  bars  in  multiple.  The  1200- 
volt  buses  are  spaced  on  8-in.  centers  and  consist  of  single 
2-in.  X  l4-in.  bars. 

The  framework  supports  the  alternating-current  buses,  elec¬ 
trically  operated  oil  switches,  current  and  potential  transform¬ 
ers,  relay  and  disconnecting  switches,  and  consists  of  heavy 
iron  piping  with  steel  strips  running  horizontally  to  carry  the 


front  of  the  framework  close  to  the  parts  protected,  and  the 
exciter  rheostats  are  suspended  from  the  ceiling  just  below 
the  switchboard  panels  which  carry  their  operating  mechan¬ 
isms. 

On  a  steel  shelf  in  this  compartment  are  a  40-kw,  2200/ 1200- 
volt,  three-phase,  60-cycle  Allis-Chalmers  transformer  used  to 
energize  the  motor-starting  buses,  and  a  30-kw,  2200/1  lo-volt, 
single-phase,  60-cycle  Pittsburgh  transformer  for  station  light¬ 
ing.  Both  of  these  are  oil-cooled  and  are  in  service  but  a 
small  part  of  the  time.  The  general  system  of  connections  is 
shown  diagrammatically  in  Fig.  12. 

The  preliminary  layout  for  the  switchboard  and  bus  com- 


Fig.  13 — Typical  Direct-Connected  Motor  Drive. 


Fig.  14 — Typical  Belted  Group  Drive. 


oil  switches  and  transfonners.  1  he  <lisconnecting  switches  are 
mounted  vertically  on  the  front  side  of  the  framework,  at  the 
extreme  top,  with  the  current  transformers  just  below  them 
for  convenience  in  wiring.  There  are  no  crossed  wires  in 
the  station,  all  paths  being  short  and  direct,  and  the  first  im¬ 
pression  one  gets  on  entering  this  compartment  is  that  of  sim¬ 
plicity. 

All  of  the  small  wiring  is  carried  in  loricated  conduit  right 


partment  was  made  by  Mr.  G.  F.  Chellis,  at  present  with  the 
J  G.  White  Company,  and  the  final  arrangement,  details  of 
design,  manufacture  and  installation  were  done  under  the 
direction  of  the  writer.  Westinghouse  instruments,  circuit- 
breakers  and  oil  switches  are  used  throughout,  with  Delta-Star 
rheostat  mechanisms,  disconnecting  switches  and  bus  supports 
The  Delta-Star  Electric  Company  built  the  switchboard  and 
high-tension  framework,  the  installation  being  done  by  C,  E 
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Doty  &  Company,  they  also  having  charge  of  other  erection 
work  that  was  undertaken  for  the  Pullman  Company  at  the 
same  time. 

DISTRIBUTION  OF  POWER. 

The  outgoing  feeders  are  carried  from  their  respective  oil 
switches  down  through  conduits  to  the  main  distribution  vault 
just  outside  of  the  basement  wall,  as  previously  described,  and 
thence  to  the  eleven  transformer  vaults  located  throughout  the 
yards.  The  conductors  vary  in  size  from  No.  4  up  to  No.  00, 
and  both  varnished-cambric  and  lead-covered  cables  are  made 
use  of. 

The  transformer  vaults  are  of  concrete  with  steel-reinforced 
roofs  and  with  the  manholes  in  one  corner.  All  buildings  are 
served  from  these  vaults  through  underground  conduits,  the 
cables  being  rubber-covered  and  ranging  up  to  1,000,000  circ. 
mil  in  size.  The  number  of  transformers  in  each  vault,  to¬ 
gether  with  capacities  and  service,  is  given  in  the  accompany¬ 
ing  table. 

Many  makes  of  transformers  are  in  use  at  the  Pullman 
shops,  and  of  various  sizes  and  types,  stepping  down  from 
2300  volts  to  440  volts,  220  volts  or  1 10  volts  as  conditions  may 
require,  although  most  of  the  transformers  feeding  motor  cir¬ 
cuits  were  made  by  the  Pittsburgh  Transformer  Company  and 
most  of  the  transformers  feeding  lamp  circuits  by  the  Allis- 
Chalmers  Company,  There  are  also  six  General  Electric  loo-kw 
transformers  recently  installed,  three  of  which  are  in  the  steel 
passenger-car  shop.  These  replace  three  7S-kw  transformers 
which  are  now  in  use  at  the  Calumet  repair  shops.  There  is  an 
overhead  2300-volt,  three-phase  transmission  line  to  the  Calumet 
shops  consisting  of  No.  4  wire,  weatherproof  insulation,  on 
wooden  poles  with  glass  insulators,  similar  to  the  present  tem¬ 
porary  tie  line  to  the  new  steel  freight-car  shops. 

Electricity  was  adopted  on  account  of  its  convenience  and 
economy,  and  it  is  used  for  motors  and  lamps  throughout  the 
plant  wherever  practicable.  The  old  indoor-lighting  system 
consisted  of  nearly  every  sort  of  flame  and  inclosed-arc  lamp 
available  for  general  illumination,  and  carbon-incandescent 
lamps  for  local  and  portable  use.  The  new  installation  com¬ 
prehends  the  use  of  250-watt  and  500-watt  tungsten  lamps  for 
all  interior  general  illumination,  with  portables  as  before.  Out 
of  doors  the  arc  lamps  are  being  superseded  by  200-watt  and 
400-watt  series  tungsten  lamps  operating  at  7}/^  amp.  Three 
constant-current  transformers  of  300-lamp  capacity  each  are 
provided  for  this  system,  and  will  be  moved  into  the  new  cen¬ 
tral  power  station  later.  The  yard  lamps  are  mounted  on  poles 
and  on  brackets  from  the  buildings,  according  to  the  require¬ 
ments  of  location. 

A  large  variety  of  motors  is  used  in  the  shops,  about  40 
per  cent  of  them  being  direct-connected  to  machine  tools  and 
a  majority  of  them  being  three-phase  induction  motors.  The 
small  tools  in  the  machine  shops  and  most  of  the  wood-working 
tools  are  driven  in  groups  by  large  induction  motors,  and  direct- 
current  motors  are  used  for  cranes  and  hoists  excepting  one 
crane  in  the  steel  passenger-car  shop,  which  has  an  induction 
motor.  Fig.  13  is  an  example  of  typical  electric  drive  by  indi¬ 
vidual  motor,  the  driven  machine  in  this  case  being  a  shear. 
Fig.  14  is  a  representation  of  a  typical  example  of  belted  group 
drive. 

No  complete  investigation  has  yet  been  made  to  determine  the 
actual  gain  realized  by  electrification,  but  it  is  felt  that  marked 
improvements  are  noticeable  already  in  output,  maintenance 
and  operating  expense  and  ease  of  power  control.  The  im¬ 
provement  in  the  lighting  is  especially  noticeable,  and  exten¬ 
sions  of  both  motor  and  lighting  installations  are  being  vigor¬ 
ously  pushed. 

All  of  the  general  engineering  work  was  done  by  the 
niochanical  department  under  the  direction  of  Mr.  T,  Dunbar, 
n  tnager,  and  it  is  through  his  courtesy  that  this  description 
b  ts  been  made  possible.  The  new  power  station  was  erected 
b  the  R.  &  S.  Sollett  Company  from  plans  of  Mr.  C.  F,  Job- 
S(  u,  architect,  and  the  installation  was  done  by  the  Pullman 
C  mpany. 


CONSTRUCTION  OF  UNITED  STATES  RECLAMA¬ 
TION  SERVICE  TRANSMISSION  LINE 
IN  ARIZONA. 

Electricity  generated  at  the  Roosevelt  hydroelectric 
station  of  the  Salt  River  project  of  the  United  States 
Reclamation  Service  in  Arizona  is  used  partly  for  pump¬ 
ing  water  from  wells  in  the  Gila  River  Indian  reservation  and 
in  Salt  River  Valley,  south  of  Mesa,  while  the  remainder  is 
sold  for  industrial  purposes  at  Phoenix.  (See  Electrical  World, 
July  7,  1910.)  When  the  plant  is  completed  it  will  develop 
4400  hp  from  a  canal  taking  water  at  a  diversion  dam  about 
eighteen  and  cne-half  miles  above  the  storage  dam  and 
5000  hp  from  the  Roosevelt  reservoir.  A  sixty-five-mile,  40,000- 
volt  transmission  line  carries  the  energy  from  the  station  at 
Roosevelt  to  the  Pacific  Gas  &  Electric  Company’s  plant  at 
Phoenix.  .A  branch  circuit  nineteen  miles  long  is  taken  off  at 
a  switching  station  one  and  pne-half  miles  northeast  of  Mesa 
and  led  to  the  pumping  district  south  of  Mesa  and  the  Gila 
River  Indian  reservation. 

The  transmission  line  consists  of  two  three-phase  circuits 
of  six-strand,  hemp-core  copper  cable  the  equivalent  of  No.  i 
wire  in  cross-sectional  area.  The  wires  are  fastened  at  the 


Fig.  1 — Transmission  Line  Leaving  the  Transformer  House  at 
the  Roosevelt  Dam. 


angles  of  a  4-ft.  equilateral  triangle  and  both  circuits  are 
carried  on  the  same  towers.  The  standard  span  is  400  ft.  and 
the  maximum  800  ft.  One  circuit  is  transposed  one-third  of  a 
spiral  every  two  miles  and  the  other  every  four  miles.  At  four 
points  along  the  line,  namely,  at  Bush  Corrall,  Fish  Creek, 
Tortilla  Flats  and  Government  Wells  are  towers  fitted  up  so 
that  by  taking  out  a  clamp  the  line  may  be  opened  for  testing 
and  repair. 

The  wires  are  carried  from  Roosevelt  to  the  Highland  Canal 
on  rectangular,  angle-iron  braced,  galvanized-steel  towers  made 
by  the  United  States  Wind  Engine  &  Pump  Company.  On  the 
towers  there  are  four  wires  on  the  upper  cross-arm  and  two  on 
the  lower.  The  cross-arms  are  made  of  channel  iron.  The 
towers  on  straight-way  sections  of  the  line  are  single-braced 
and  those  on  angles  are  double-braced.  On  the  steel  poles  there 
are  four  wires  on  the  lower  cross-arm  and  two  on  the  upper. 
The  cross-arms  are  made  of  a  U-bar  section  similar  to  the  ribs 
of  the  pole  and  have  diagonal  braces  and  vertical  struts  be¬ 
tween  the  two  cross-arms  to  brace  them. 

The  line  crosses  the  Salt  River  at  Tempe  in  three  spans  of 
800  ft.  each.  The  two  poles  in  the  river  bed  are  carried  on 
steel  cylinders  5J^  ft.  in  diameter  filled  with  concrete.  One  of 
them  rests  on  bed  rock  and  the  other  on  hard  pan  at  a  depth  of 
about  40  ft. 

All  towers  in  the  section  from  Roosevelt  to  Goldfield  are 
mounted  on  concrete  bases  or  anchored  in  solid  rock.  The 


1 


782 


ELECTRICAL  WORLD. 


VoL.  57,  No.  13. 


Fig.  2— Switching  Station  Near  Mesa,  Ariz.  f^‘9-  4— View  Showing  Country  Which  Line  Traveraea. 

to  the  dimensions  of  the  concrete  bases.  The  poles,  after  being  ^  tied  to  the  insulators  by  two  pieces  of  cable  and  two 

provided  with  cross-arms,  were  raised  by  a  derrick  on  a  wagon  special  brass  clamps  made  for  the  purpose.  A  crew  of  twenty- 

and  set  in  the  hole.  Four  guy  cables  were  used  and  drawn  three  to  twenty-five  men  made  an  average  of  seven  miles  per 

up  with  light  tackle  and  the  pole  brought  into  alignment  by  month  in  assembling  the  insulators  and  doing  all  work  in  con- 

sighting  with  plumb  lines  located  over  reference  stakes  set  by  nection  with  stringing  the  wire.  The  line  was  started  July  <1 

the  survey  party.  The  guys  were  then  secured  to  steel  stakes  *907.  and  was  tested  Aug.  i,  1909. 

and  the  wagon  was  moved  to  the  next  pole.  Concrete,  mixed  on  After  the  wire  was  strung  and  before  the  energy  was  sent 
a  portable  board,  was  then  placed  around  the  base  and  carried,  over  it  a  crew  of  five  men  went  over  the  line  from  one  end  to 


418  towers  in  this  section  are  from  15  ft.  to  90  ft.  high;  four¬ 
teen  are  50  ft.  or  more  high  and  sixty-seven  are  double-braced 
and  the  balance  single-braced.  In  the  section  from  Goldfield  to 
Highland  Canal  there  are  192  towers  32  ft.  high  set  on  anchor 
plates  about  2  ft.  in  diameter  and  buried  from  4  ft.  to  5  ft.  in 
the  ground.  Tripartite  poles,  made  by  the  Franklin  Steel  Com¬ 
pany,  276  in  number  and  practically  all  30  ft.  high,  set  in  con¬ 
crete  one-tenth  of  their  length,  complete  the  line  from  Highland 
Canal  to  Phoenix. 

A  survey  of  the  route  of  the  line  was  made  and  a  contour 
plan  and  profile  drawn  showing  its  relation  to  the  road  and 
other  points  of  access  for  hauling  purposes.  The  tower  heights 
were  chosen  to  give  the  minimum  number  and  degree  of 
vertical  angles  consistent  with  economical  construction.  The 
towers  were  ordered  marked  with  the  serial  numbers  of  the 
locations,  and  were  hauled  and  distributed  according  to  a 
schedule  furnished  the  commissary  department  of  the  Recla¬ 
mation  Service.  With  few  alterations  the  towers  were  erected 
according  to  the  numbers  given.  A  few  were  shortened  on 
one  or  more  legs  better  to  suit  installation  on  the  hillside. 

A  camp  of  from  thirty-five  to  fifty  men,  mainly  Indians, 
worked  from  Roosevelt  toward  Mesa  excavating  and  con¬ 
creting  the  tower  bases,  locating’  the  anchor  bolts  by  means  of 
wooden  templates.  When  this  camp  reached  Weeks  Station, 
eighteen  miles  from  Mesa,  it  was  separated  into  two  camps, 
one  going  back  toward  Roosevelt  setting  up  the  towers  and 
the  other  digging  holes  and  setting  the  towers.  When  the 
towers  and  poles  were  up  as  far  as  the  switching  station, 
seventeen  miles  from  Phoenix,  a  wire-stringing  crew  of  twenty- 
three  to  twenty-five  men  worked  toward  Roosevelt  stringing 
wire.  The  steel  poles  were  erected  by  a  separate  crew  which 
worked  from  the  Highland  Canal  to  Phoenix. 

Where  the  lay  of  the  ground  would  permit  the  towers  were 
assembled  on  the  ground  and  then  raised  into  place  with  a  gin 
pole.  Where  the  ground  was  too  uneven  and  rough  they  were 
assembled  in  position.  A  crew  of  six  men  erected  an  average 
of  ten  towers  a  day. 

The  erection  of  steel  poles  on  this  line  was  often  delayed 
pending  the  adjustment  of  right-of-way  difficulties,  so  progress 
was  slower  than  it  would  otherwise  have  been.  The  average 
rate  when  working  with  a  crew  of  twenty-two  men  was  from 
eight  to  twelve  poles  a  day.  The  holes  were  first  carefully  dug 


by  means  of  a  piece  of  sheet  iron  used  as  a  form,  about  6  in. 
to  12  in.  above  the  ground  level  to  protect  the  pole  from  flood¬ 
ing.  The  top  is  pointed  to  a  conical  shape.  After  the  concrete 
had  set  the  guys  were  removed  and  used  again.  The  piers  at 
the  river  crossing  at  Tempe  were  sunk  by  an  orange-peel 
bucket  and  then  filled  with  concrete. 

In  stringing  the  wire  on  the  level  sections  of  the  line  in  the 


Fig.  3 — Method  of  Raising  Transmission  Tower. 


valley  it  was  drawn  from  the  reels  up  over  rollers  on  the 
towers  and  then  pulled  up  to  tension  by  horses.  The  wire  all 
came  in  two-mile  lengths  and  was  strung  the  full  length  at  a 
time.  In  the  mountainous  sections  the  wire  was  drawn  in  by 
means  of  a  hoist  mounted  on  a  wagon,  which  carried  two  miles 
of  5/16-in.  steel  messenger  wire.  The  messenger  wire  was 
carried  from  the  hoist  drum  to  the  reels  two  miles  away  by 
mules  and  then  the  wire  was  pulled  through.  The  messenger 
cable  was  then  returned  and  the  process  repeated  with  each  of 
the  six  wires. 

The  three-part  insulators,  shipped  knocked  down,  were  as¬ 
sembled  in  the  field  and  the  pins  cemented  by  means  of  a 
special  frame  moved  along  with  the  stringing  gang.  The  wire 
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A  NEW  AND  DIRECT  PROCESS  OF  PRODUCING 


ALTERNATING-CURRENT  VECTOR 


DIAGRAMS  EXPERIMENTALLY. 


By  a.  E.  Ken  nelly,  H.  G.  Crane  and  J.  W.  Davis. 

The  properties  of  the  rotating  magnetic  field  and  their 
relation  to  two  component  quarter-phase  magnetic  fluxes 
are  well  understood.  It  seemed  that  analogous  proper¬ 
ties  should  be  developed  by  a  rotating  electric  field.  Such  a  field 
should  be  capable  of  being  produced  either  in  a  dielectric  medium 
by  two  quarter-phase  displacement  currents  or  in  a  conducting 
medium  by  two  quarter-phase  conduction  currents.  Attempts 
to  produce  the  latter,  or  voltaic,  form  of  rotating  electric  field 
in  a  reliable  manner  were  commenced  in  the  electric  engineer¬ 
ing  laboratories  at  Harvard  University  in  April,  1910,  using  a 
thin  sheet  of  acidulated  water  in  a  flat  insulating  tray  as  the 
conducting  medium  and  a  telephone  receiver  as  the  detecting 
instrument.  Recently,  however,  very  successful  results  have 
been  produced  with  thin  metallic  sheets  as  the  conducting 
media  and  a  vibration  galvanometer  as  the  detecting  instru¬ 
ment.  The  production  of  a  recognizable  rotating  electric  field 
in  a  conducting  sheet  lends  itself  to  a  variety  of  interesting 
purposes,  and  among  them  to  the  e.xperimental  production  of 
alternating-current  vector  diagrams. 

The  metallic  sheets  used  have  been  composed,  at  different 
times,  of  tinned  iron  and  of  zinc.  The  results  have  been 
essentially  the  same  with  both  substances.  Only  the  zinc  sheet 
will  be  described  in  what  follows. 

The  sheet  was  of  commercial  zinc  81.5  cm  square  and  0.46 


Fig.  6 — Tower  Being  Bolted  to  Anchor  at  the  Base. 

The  tripartite  steel  poles  used  between  Highland  Canal  and 
Phoenix  are  not  galvanized,  as  are  the  towers,  but  are  coated 
•vith  a  black  paint.  These  poles  were  painted  at  the  factory, 
''Ut  the  erosion  due  to  shipping  across  the  continent  and  erect- 
ig  was  such  that  those  not  immediately  painted  showed  much 
isting  after  the  first  rainy  season.  All  poles  are  now  painted 
nmediately  after  erection,  and  are  expected  to  be  good  for 
rom  three  to  four  years  without  further  attention.  The  paint- 
>'>g  proves  to  be  slow  and  costly,  and  there  is  little  doubt  that 
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the  other  inspecting  everything,  tightening  the  bolts,  cleaning 
insulators,  replacing  those  that  had  been  broken  by  the  shots 
of  hunters,  putting  in  additional  front  and  back  guys  that  had 
been  decided  upon  after  stringing  the  wire,  and  making  the  line 
ready  for  service. 

The  first  test  showed  no  sign  of  trouble  of  any  kind.  After 
the  line  had  been  put  into  service  it  was  found  that  a  great 
number  of  short-circuits  were  caused  at  certain  points  by  large 
hawks  sitting  on  the  towers  and  touching  th«  w'ires  with  their 
wings  or  bodies.  The  wires  were  burned  off  several  times  and 
very  bad  service  resulted  from  the  many  interruptions.  A 
guard  (Fig.  5)  was  designed,  consisting  of  a  cast-iron  cluster 
clamped  to  the  tower  at  certain  points  and  holding  pointed  rods 
of  5/16-in.  birch  doweling  in  proper  position  to  prevent  the 
birds  from  touching  the  wires.  These  were  installed  on  the 
twenty-three  miles  of  the  line  between  Government  Wells  and 
the  switching  station,  where  90  per  cent  of  the  trouble  was 
experienced.  Since  placing  the  guards  not  one  interruption  in 
the  section  protected  has  resulted. 

This  transmission  line  has  now  been  in  operation  for  fifteen 


Fig.  5 — Bird-Guard  Cluster  to  Hold  Pointed  Birch  f^ods. 


tnonths,  and  in  that  time  there  have  been  no  interruptions  due 
to  any  defect  of  material  or  construction,  no  breakage  of 
cables,  no  creeping  of  cables  through  tie  wires,  no  broken  guys, 
settlement  or  buckling  of  towers  or  poles  of  any  consequence. 
Every  interruption  that  has  occurred  on  the  transmission  line 
has  been  the  result  of  interference  by  birds,  bailing  wire  thrown 
across  the  wires  or  the  shooting  of  insulators  by  hunters. 
There  have  been  two  occasions  where  the  wire  itself  has  been 
broken  by  rifle  bullets. 


one  or  at  the  most  two  paintings  will  cost  more  than  the  addi¬ 
tional  cost  of  galvanizing. 

The  single-circuit  branch  line  from  the  Mesa  switching  sta¬ 
tion  is  operated  at  40,000  volts. 
The  wires  are  of  the  three- 
phase  line  placed  at  the  angles 
of  a  4- ft.  triangle,  the  upper 
wire  being  on  the  top  of  the 
pole  and  the  two  lower  ones  on 
a  cross-arm.  The  poles  are 
standard  tripartite  similar  to 
those  on  the  main  line,  though 
they  are  lighter  and  have  cross- 
arms  for  a  single  circuit.  They 
are  45  ft.  long  except  at  road 
crossings,  where  they  are  50  ft. 
The  methods  of  construction 
were  the  same  as  on  the  level 
section  of  the  main  line.  The 
rate  of  progress  in  setting  poles 
was  about  twelve  a  day  for 
twenty-two  men.  The  stringing 
of  the  wire  over  the  fifteen 
miles  of  line  took  three  weeks. 

This  line  has  been  in  operation 
since  April,  supplying  energy 
to  a  well-sinking  outfit  in  the 
Indian  reservation.  The  same 
trouble  from  hawks  has  been 
Fig.  7 — Connection  Between  experienced  on  this  line  as  on 
Pole  and  Tower  Line.  '  the  main  line,  but  it  has  been 
somewhat  worse,  on  account 
of  the  small  size  of  the  wire,  which  burns  off  much  more  easily 
in  case  of  a  short-circuit.  Guards  for  keeping  the  birds  off 
will  be  installed  on  this  line  as  soon  as  they  can  be  obtained. 

This  work  is  in  the  Southern  Division  of  the  United  States 
Reclamation  Service,  Mr.  L.  C.  Hill,  supervising  engineer.  Mr. 
A.  H.  Demrick,  electrical  engineer,  was  directly  in  charge  of 
the  construction  until  his  death  in  May,  1909,  when  he  was 
succeeded  by  Mr.  I.  C.  Harris.  The  electrical  development  of 
the  work  was  carried  out  under  the  technical  direction  of  Mr. 
O.  H.  Ensign,  chief  electrical  engineer,  Los  Angeles. 
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mm  thick.  It  is  important  that  the  thickness  of  the  sheet  should 
be  nearly  uniform  over  its  entire  surface.  A  plan  view  of  the 
sheet  is  presented  to  scale  in  Fig.  i,  at  p,  q,  r,  s.  Its  surface 
was  marked  off,  with  a  graver,  into  centimeter  squares — that  is, 
into  a  system  of  rectangular  co-ordinates  by  uniform  steps  of 
I  cm.  Only  5-cm  squares  are  shown  in  Fig.  i.  Commencing 
with  zero  at  the  middle  of  the  sheet,  it  was  marked  off  to  — 40 
cm  and  -[-40  cm  along  one  axis,  which  is  here  called  the 


Fig.  1 — Plan  View  of  Metallic  Sheet  and  Its  Connecting  Fringes. 

reference  axis,  and  also  to  -f-  /  40  cm  and  j  40  cm  along  the 
(lerpendicular  axis,  which  is  called  the  /-axis. 

Connections  were  made  with  the  edges  of  this  plate  through 
a  fringe  of  high-resistivity  wires.  Some  high-resistivity  fring¬ 
ing  for  the  sheet  is  necessary  in  order  to  keep  the  electric 
current  flow  lines  parallel  to  the  edges.  If  the  copper  bars  BB', 
bb'  were  soldered  directly  on  to  the  edges,  they  would  act  as 
partial  short-circuits  to  the  sheet  and  distort  the  flow  lines 
from  the  proper  rectilinear  paths.  As  shown  in  Fig.  i,  eleven 
wires,  each  29.5  cm  long,  were  soldered  to  each  edge  of  the 
sheet  at  uniform  intervals  of  7  cm.  These  fringe  wires  were 
(^i^  J‘Ja-Ia”  resistance  metal,  0.45  mm  in  diameter.  Their 
resistivity  was  roughly  45  microhm-cm,  their  linear  resistance 
0.0283  ohm  per  centimeter  and  the  resistance  of  each  wire 
0.836  ohm.  The  joint  resistance  of  all  the  eleven  wires  in  one 
fringe  was  thus  0.076  ohm. 

The  entire  flat  arrangement  of  sheet  and  fringes  was 
mounted  on  a  wooden  frame  about  150  cm  square,  the  outlines 
of  which  appear  at  P,  Q,  R,  S.  This  frame  was  supported 
conveniently  in  a  vertical  plane  against  a  wall. 

The  resistivity  of  the  zinc  sheet,  at  ordinary  room  tempera¬ 
ture,  was  approximately  6.6  microhm-cm.  The  resistance  across 
the  sheet  from  edge  to  edge  was  143  microhms,  or  1.755 
microhms  per  linear  centimeter  of  full  width.  The  resistance 
in  I  sq.  cm  of  the  sheet  from  edge  to  edge  was  143  microhms. 

When  a  continuous  current  of  10  amp  was  passed  across  the 
plate,  say,  along  the  reference  axis,  between  the  copper  bars 
BB\  BB',  the  drop  of  pressure  between  these  bars  was  1.5214 
volts.  Of  this,  1.52  volts  was  in  the  two  fringes,  and  only 
0.00143  volt,  or  1430  microvolts,  in  the  plate.  In  i  cm  of  the 
plate  the  drop  would  be  17.55  microvolts. 

In  order  to  produce  a  rotating  electric  field  in  the  sheet, 
quarter-phase  currents — that  is,  two  single-phase  currents  differ¬ 
ing  90  deg.  in  time-phase,  of  equal  strength — were  supplied  to 
it.  with  one  component  single-phase  current  along  each  axis. 
The  general  connections  are  illustrated  in  Fig.  2.  On  the  left 
is  a  quarter-phase  alternator,  with  a  rotor  field  frame  F  and 
a  stator  armature  IV IV,  indicated  as  a  Gramme  ring  tapped  at 
quadrants.*  Quarter-phase  currents  were  thus  supplied  to  the 

•The  quarter-phase  alternator  connections  in  Fig.  2  can  only  be  regarded 
as  diagrammatic,  since  quadrantal  quarter-phase  taps  from  a  Gramme  ring, 
as  shown,  call  for  a  bipolar  field  magnet. 


primary  coils  P,  p  of  two  similar  step-down  transformers. 
The  secondary  coils  S,  s  were  connected  to  the  two  axes  of  the 
sheet  through  indicating  alternating-current  ammeters  A,  a. 
A  reversing  switch,  not  shown  in  the  illustration,  was  in¬ 
cluded  in  each  secondary  circuit. 

With  two  equal  alternating  currents  in  time-quadrature  sup¬ 
plied  to  the  sheet,  as  above,  a  rotating  electric  field  is  set  up 
in  the  sheet.  That  is,  the  current  density  at  any  point  in  the 
sheet  becomes  a  plane  vector,  rotating  with  the  angular  velocity 
of  the  alternating  current.  The  frequency  used  being  between 
50  cycles  and  60  cycles  per  second,  the  speed  of  rotation  of 
the  current  density  in  the  sheet  would  be,  similarly,  between 
50  and  60  revolutions  per  second.  Since  the  current-density 
rotated,  the  electric  intensity,  or  volts  per  centimeter,  at  any 
point  in  the  sheet,  due  to  IR  drop,  was  also  a  rotating  vector. 
Assuming  that  the  component  single-phase  currents  supplied 
to  the  sheet  were  simple  sinusoidal  waves,  the  rotation  of  the 
current-density,  and  electric-intensity,  would  be  everywhere  a 
pure  rotation  of  uniform  angular  velocity  w  =  2  ir  /,  where  / 
is  the  alternating-current  frequency.  If,  however,  appreciable 
harmonics  existed  in  the  currents  supplied  to  the  sheet,  the 
resultant  rotation  would  be  non-uniform  in  radius  vector,  as 
well  as  in  angular  velocity.  The  actual  complex  rotation 
would,  however,  in  all  cases  be  reducible  to  a  pure  uniform 
rotation  of  fundamental  frequency,  together  with  superposed 
pure  uniform  rotations  of  harmonic  frequencies  at  harmonic¬ 
ally  increased  angular  speeds.  Reversing  the  alternating  cur¬ 
rent  supplied  to  either  axis  of  the  sheet  would  inevitably  re¬ 
verse  the  rotation  of  the  electric  field  system. 

The  instrument  used  to  detect  the  rotating  field  was  a  Camp¬ 
bell  bifilar  vibration  galvanometer,  constructed  by  Mr.  R.  W. 
Paul,  of  London.  It  is  illustrated  in  Fig.  3.  It  consists  of  a 
single-loop  of  wire  and  a  minute  d’Arsonval  coil,  supported  be¬ 
tween  the  poles  of  a  ring  permanent  magnet  and  carrying  a  thin 
strip  of  mirror  across  the  loop.  The  length  of  the  loop  and  the 
tension  of  the  loop  are  independently  adjustable  by  means  of 
projecting  milled-headed  screws.  When  the  proper  length  and 
tension  of  the  loop  have  been  secured,  so  as  to  tune  it  to  the 
frequency  of  an  alternating  current  passed  around  the  loop,  the 
loop  is  set  into  resonant  bifilar  twisting  vibration,  and  the  spot 
of  light  reflected  by  the  strip  mirror,  from  an  arc  lamp  onto  a 
scale,  is  thrown  into  a  long  horizontal  luminous  band.  If,  on 
the  other  hand,  the  vibratory  loop  is  not  mechanically  tuned 
into  synchronism  with  the  alternating  current  received,  or 


Fig.  2 — General  Connections  of  Metallic  Sheet  Indicating  the  Pro¬ 
duction  of  a  Vector  Diagram  of  Impedance. 

with  any  of  its  components  within  the  range  from  50  to  loa' 
cycles  per  second,  the  spot  of  light  remains  motionless,  or  very 
nearly  so.  The  instrument  had  a  stationary  resistance  of  about 
33.5  ohms,  but  its  apparent  resistance  is  subject  to  some  varia¬ 
tion  when  the  loop  is  in  vibration,  on  the  principle  of  a  syn¬ 
chronous  motor.  Its  resonant  sensibility  to  currents,  at  or  near 
60  cycles  per  second,  is  very  marked,  and  is  much  greater  for 
such  a  frequency  than  that  of  the  ordinary  telephone  receiver 
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It  easily  shows  an  effective  (root-mean-square)  current  of  a 
quarter  microampere,  and  responds  only  to  the  fundamental 
component,  the  harmonics  in  the  current  having  practically  no 
effect.  The  instrument  has  to  be  carefully  insulated  from 
wall  or  floor  vibrations,  especially  if  the  latter  are  of  the  fre¬ 
quency  to  which  the  loop  is  tuned. 

In  the  arrangement  of  Fig,  2  a  flexible  conductor  was  sol¬ 
dered  to  the  center  of  the  sheet  at  O.  This  conductor  led  to 
a  contact  key  K  and  the  vibration  galvanometer  G.  Another 
flexible  conductor  was  permanently  soldered  to  the  point  l  on 
the  reference  axis,  at  the  distance  — 35  cm.  from  O.  This  wire 


Fig.  3 — Vibration  Galvanometer  with  Cover  Removed. 

led  to  a  substantially  non-inductive  standard  rheostat  Ro.  For 
convenience  in  the  measurement  of  low'  impedances,  this  rheo¬ 
stat  was  plugged  for  3.5  ohms;  for  moderate  impedances,  35 
ohms,  and  for  still  higher  impedances,  350  ohms.  In  this  way 
each  centimeter  of  distance  along  either  axis  of  the  plate  rep¬ 
resented  either  o.i  ohm,  i  ohm  or  10  ohms  respectively. 

With  the  connections  as  shown,  and  the  impedance  Z  to  be 
measured,  say,  a  magnetic  impedance,  or  reactive  coil,  a  roam¬ 
ing  wire  from  the  coil  Z  being  led  to  the  plate,  there  is  found 
to  be  only  one  point  on  the  plate  at  which  the  roaming  wire  can 
touch  and  show  no  current  in  the  vibration  galvanometer  with 
the  latter  in  tune  and  the  key  K  closed.  If  the  measured  im¬ 
pedance  Z  happens  to  be  reactanceless,  the  roaming  contact 


Fig.  4 — Effect  of  Reversing  the  Rotating  Electric  Field  In  the 
Sheet  Upon  the  Vector  Diagram  of  a  Magnetic  Impedance 


must  be  made  along  the  line  lOd  of  the  reference  axis,  and  the 
length  Od  of  this  line  then  measures  to  scale  the  resistance  of 
Z.  But  with  magnetic  reactance  in  the  coil,  as  shown,  the 
roaming  contact  must  be  moved  to  a  certain  point  e  off  the 
reference  axis,  and  such  that  Od  reads,  to  centimeter  scale,  the 
effective  resistance  of  the  coil  Z,  de  reads  to  the  same  scale 
its  effective  reactance,  and  Oe  to  the  same  scale  its  impe¬ 
dance,  all  to  fundamental  frequency.  This  may  be  called 
the  si  lit  pie- harmonic  impedance  of  the  coil  Z.  If  the  coil 


has  no  iron  core,  there  will  usually  be  no  appreciable  difference 
between  the  ordinary  complex  harmonic  impedance  and  this 
simple  harmonic  impedance.  With  an  iron  core  present  hys¬ 
teresis  tends  to  establish  some  difference  between  these  quan¬ 
tities. 

In  all  cases,  whatever  be  the  resistance  represented  by  i  cm 
on  the  sheet,  the  relation  is 

/  r 

Ro  ~  ro 

where  the  ratio  on  the  left-hand  side  of  the  equation  is  a  com- 


Flg.  5 — Method  of  Connection  with  the  Roaming  Contact 
Between  Two  Fixed  Contacts  and  a  Circular-Contact  Locus, 
Standard  Resistance  Ro  Variable. 

plex  number  and  is  an  impedance  ratio.  The  ratio  on  the 
right-hand  side  is  the  same  complex  numlier.  but  is  a  distance 
riflio. 

If  the  direction  of  rotation  of  the  electric  field  is  as  shown  by 
the  arrow  in  Fig.  2,  then  a  magnetic  impedance  will  lie  on  the 
-j- }  side  of  the  reference  axis,  as  shown,  and  a  condensive  im¬ 
pedance  on  the  — y  side.  But  if  the  direction  of  field  rotation 
be  reversed,  by  reversing  either  of  the  main  switches,  the  sign 
of  the  /-component,  or  reactive  component,  of  the  impedance 


Fig.  6 — Method  of  Connection  with  the  Roaming  Contact  Be¬ 
tween  Two  Fixed  Contacts  and  a  Straight- Line-Contact  Locus. 

will  be  reversed  upon  the  .sheet.  This  is  indicated  in  F'ig.  4 
The  action  in  Fig.  2  may  be  explained  as  follows ;  With 
the  electric  intensity  rotating  clockwise,  as  shown  by  the  arrow 
at  «,  the  potential  difference  along  the  line  Oe  on  the  sheet  will 
be  ahead  in  phase  of  the  potential  difference  along  Od,  the 
reference  axis.  The  current  in  Ro  is  in  time-phase  with  the 
potential  difference  lO,  or  along  ro,  if  there  is  no  reactance  in 
the  path  I'Ro.  The  current  in  Z  is  delayed  in  time-phase 
by  the  reactance  of  the  coil.  The  potential  difference  impressed 
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on  Z  must,  therefore,  be  advanced  in  time-phase  by  the  angle 
eOd  in  order  that  the  current  in  Z  shall  be  in  time-phase  with 
the  current  in  Ro.  The  identity  of  these  two  currents  both  as 
to  magnitude  and  time-phase  is  disclosed  by  the  absence  of  cur¬ 
rent  in  the  galvanometer  G  when  the  key  K  is  closed. 

With  10  amp  (effective)  in  each  of  the  supply  circuits  to  the 
sheet  a  displacement  of  the  roaming  contact-point  from  the  true 
balance  point  to  the  extent  of  i  cm,  parallel  to  either  axis, 
would  introduce  an  effective  voltage  drop  of  17.5  microvolts. 
With  a  fairly  low  resistance  in  the  circuit  i,  i',  Ro,  Z,  2',  2 
(Fig.  2)  the  effective  resistance  in  the  galvanometer  circuit 
would  be  in  the  neighborhood  of  50  ohms.  The  current  introduced 
through  the  galvanometer  by  reason  of  the  time-phase  dis¬ 
placement  would  thus  be  about  17.5  -s-  50  =  0.35  microampere. 
The  galvanometer  easily  showed  %  microampere  when  in 
sharp  tune  to  the  frequency,  and,  moreover,  the  current  used  in 
each  supply  circuit  was  raised  from  10  amp  to  12  amp  or  15 
amp  at  different  times.  It  might  readily  have  been  increased 
further.  The  result  was  that  a  balance  point  could  be  found 
to  a  precision  of  i  mm  or  2  mm,  or,  to  express  the  same  fact 
in  another  way,  if  a  sharp  zero  balance  was  found  at  a  certain 
point  on  the  plate  a  deviation  of  the  roaming  contact  from  this 
point  in  any  direction,  to  the  extent  of  i  mm  or  2  mm,  would 
reveal  itself  in  the  widening  of  the  galvanometer  spot. 

A  difficulty  which  soon  presented  itself  in  these  experiments 


Fig.  7 — Tw«>  Dimensional  Potentiometer,  or  Vector- Diagram 
Apparatus,  on  Two  Straight  Lines  in  Space  Quadrature. 

produced  discrepancies  that  evaded  analysis  for  some  time. 
The  magnetic  field-intensity  near  the  excited  plate  is  relatively 
feeble.  Nevertheless,  a  single  effective  maxwell  of  magnetic 
tlux,  threading  any  conducting  loop  including  the  galvanometer, 
develops  at  60  cycles  per  second  3.77  effective  microvolts,  or 
equivalent  to  about  2  mm  displacement  on  the  sheet  at  10 
effective  amperes  of  excitation.  It  is  evident,  therefore,  that 
unless  care  be  taken  to  remove  all  stray  magnetic  flux  from 
the  galvanometer  circuit,  the  voltage  induced  by  stray  field  may 
mask  or  dominate  the  voltage  of  potential  difference  rotating 
in  the  sheet.  It  was  found  necessary  to  bind  the  wires  ii', 
O,  K,  22'  tightly  into  a  queue  from  the  center  of  the  plate,  to 
use  twisted  pairs  for  the  supply  wires,  and  to  take  other  like 
precautions.  An  ideal  arrangement,  with  this  difficulty  in  view, 
would  be  to  use  a  return-current  sheet  side  by  side  with  and 
of  the  same  dimensions  as  the  working  sheet,  the  two  being 
separated  only  by  a  thin  layer  of  insulating  cloth  so  that  the 
two  exciting  circuits  could  be  kept  almost  completely  non¬ 
magnetic.  No  such  compensating  return  sheet  was  used,  but 
even  after  all  precautions  were  taken  it  was  found  desirable 
to  make  two  readings  at  each  measurement,  the  current  being 
reversed  in  both  supply  circuits  at  each  alternate  reading. 
Reversing  both  supply  currents  simultaneously  does  not  reverse 
the  direction  of  rotation  of  the  electric  field  in  the  sheet,  but 
does  reverse  the  direction  of  e.m.f.  induced  by  stray  magnetic 
field  in  the  galvanometer  circuit.  The  mean  of  each  such  pair 
of  readings  on  the  sheet  is  then  the  value  to  be  accepted,  as  cor¬ 
rected  for  stray  field. 

If  the  impedance  Z,  in  Fig.  2,  is  a  condenser  instead  of  a 
reactive  coil,  the  vector  diagram  on  the  sheet  is  thrown  on  the 
other  side  of  the  reference  axis  Od.  If,  as  the  impedance  Z,  a 
coil  and  a  condenser  be  connected  either  in  series  or  in  parallel. 


the  vector  diagram  on  the  sheet  shows  the  preponderance  either 
of  magnetic  or  condensive  reactance,  as  the  case  may  be. 

A  number  of  interesting  alternating-current  phenomena  of 
impedance  can  be  demonstrated  with  the  revolving  electric  sheet 
of  current  and  potential.  Thus  if  the  impedance  Z,  Fig.  2, 
consists  of  the  primary  winding  of  a  small  induction  coil,  the 
effect  of  short-circuiting  the  secondary  winding  is  to  increase 
the  resistance  component  Od  of  the  resulting  impedance  and  to 
diminish  the  reactance  component  de.  Again,  the  increase  of 
reactance  in  a  reactive  coil  with  increase  of  frequency  is 
readily  shown. 

As  may  be  easily  demonstrated,  the  measurement  is  made  with 
greater  sensitiveness  and  precision  as  the  standard  Ro  and  the 
unknown  Z  are  reduced  in  impedance.  The  best  results  to 
begin  with  are  obtained  with  a  standard  resistance  Ro  oi  only 
a  few  ohms,  a  measured  impedance  Z  of  about  the  same  mag¬ 
nitude,  and  with  the  galvanometer  carefully  tuned.  After  prac¬ 
tice  with  such  an  arrangement  the  method  may  be  extended, 
with  reduced  sensitiveness,  to  cover  cases  of  higher  impedance  Z 
and  a  higher  standard  resistance  Ro  to  match. 

There  are  various  other  ways  of  obtaining  measurements  and 
vector  diagrams  with  the  rotating-current  sheet.  Thus,  in 
Fig.  5,  the  test  circuit,  RoZ,  is  connected  to  two  points,  l  and  3, 
soldered,  say,  70  cm  apart  along  the  reference  axis,  one  at 
—  35  jo,  the  other  at  -}-3S/o.  The  balance  is  obtained  by  a 
roaming  contact  leading  to  the  galvanometer.  If  the  wire  g, 
beyond  the  galvanometer,  be  brought  successively  into  contact 
with  the  standard  resistance  at  the  equi-resistance  points  d', 
c,  b’,  o',  i'  the  balance  point  on  the  sheet  will  have  its  co¬ 
ordinates  at  d,  c,  h,  a,  i  correspondingly,  the  locus  being  on  a 
straight  line,  i,  e,  assuming  Ro  to  be  reactanceless.  If,  how¬ 
ever,  the  test  be  made  as  in  Fig.  6,  with  the  galvanometer  wire 
g  fixed,  but  the  contact  i  movable  over  the  standard  resistance 
Ro,  then  the  roaming  contact  point  will  describe  on  the  sheet 
the  circular  locus  d,  c,  b,  a,  i.  Some  beautiful  geometrical 
relations  and  figures  present  themselves  in  these  different  tests 
and  connections. 

The  vector  diagrams  obtained  from  the  rotating-current 
sheet,  particularly  with  the  arrangement  of  Fig.  2,  are  concrete 
experimental  realities,  very  different  from  the  geometrical 
abstractions  which  vector  diagrams  have  hitherto  appeared  to 
consist  of  in  alternating-current  literature,  and  any  observer  who 
with  such  an  apparatus,  actually  experiences  a  vector  diagram 
will  probably  carry  away  with  him  a  lasting  and  a  different 
impression  of  such  a  diagram  from  that  set  up  in  the  mind 
merely  from  the  perusal  of  textbooks.  The  rotating-current 
sheet  is  an  ideal  source  of  instruction  in  this  respect. 

Whether  the  rotating-current  sheet  can  be  made  into  an 
accurate  piece  of  measuring  apparatus,  or  two-dimensional 
potentiometer,  is,  however,  an  open  question.  It  is  swift  to 
work  with  in  measuring  impedances,  but  in  the  form  above 
described  its  precision  is  limited.  Large  sheets  supplied  with 
powerful  currents  using  anti-induction  precautionary  devices 
may  improve  the  precision,  but  since  the  currents  are  distributed 
broadcast  over  the  whole  sheet  surface,  the  degree  of  precision 
per  ampere  of  supply  current  must  necessarily  be  small.  More¬ 
over,  it  may  be  difficult  to  secure  a  sufficient  degree  of  mechani¬ 
cal  uniformity  in  the  thickness  of  large-surface  metallic  sheets, 
although  corrections  could  be  found,  with  sufficient  care  in  the 
use  of  continuous  currents  and  with  a  direct-current  poten¬ 
tiometer. 

A  more  promising  method  of  obtaining  a  two-dimensional  or 
victor-diagram  alternating-current  potentiometer,  which  has  re¬ 
cently  been  tried  by  the  authors,  is  shown  in  Fig.  7.  Quarter- 
phase  currents  are  supplied,  of  adjusted  equal  strength,  to  the 
two  slide  wires  AB  and  CD,  which  are  connected  together  at  B. 
Using  the  standard  reactanceless  resistance  Ro  in  series  with 
the  impedance  Z  to  be  measured,  balance  at  the  two  sliding 
contacts  can  be  secured  with  no  current  in  the  vibration  galva¬ 
nometer,  when 

Ro/R  =  Tolr  =  jX/jx. 

The  supply  currents  required  in  the  slide  wires  are  now  com¬ 
paratively  small,  and  the  precision  of  the  apparatus  as  a  meas- 
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uring  device  is  much  greater.  The  balance  adjustment  is 
thrown  on  two  sliders,  which  must  be  moved  successively  to  a 
joint  balance,  whereas  in  the  case  of  the  rotating-current  sheet 
there  is  only  one  roaming  contact  point,  although  the  direc¬ 
tion  of  motion  for  securing  balance  at  any  instant  is  uncertain, 
being  of  two  degrees  of  freedom. 

In  the  non-rotating  current  two-dimensional  potentiometer 
of  Fig.  7  it  seems  possible  to  secure  the  required  two-phase 
voltages  from  a  single-phase  source  by  using  a  small  trans¬ 
former  with  no  iron  core.  Experiments  are  being  made  in  this 
direction.  In  the  rotating-current  sheet  a  plurality  of  poly¬ 
phase  supply  currents  from  a  polyphase  source  appear  to  be 
necessary. 

When  the  current  is  rotating  at  full  speed  in  the  sheet  it  is 
not  an  easy  matter  to  reveal  its  presence  except  with  the  aid 
of  a  vibration  galvanometer,  but  if  the  quarter-phase  alternator 
supplying  the  currents  is  slowed  down  to  a  frequency  of  only 
one  or  two  cycles  per  second,  a  small  compass  needle 
supported  over  the  sheet  can  be  brought  into  synchronous  rota¬ 
tion  with  the  current,  and  so  makes  the  rotation  evident  to 
the  eye. 

The  working  apparatus  of  Figs,  i,  2  and  3  was  shown  for  the 
first  time  to  an  audience*  at  Harvard  University  on  Feb. 
25,  1911. 


REGENERATIVE  CONTROL  FROM  A  COMMERCIAL 
VIEWPOINT. 

By  J.  G.  V.  Lang. 

HE  recovery  of  potential  and  kinetic  energy  of  a  vehicle 
is  a  problem  far  from  new.  Many  attempts  have  been 
made  to  solve  it  by  mechanical  means,  but  no  pro¬ 
posed  solution  has  been  of  practical  consequence  and  the 
waste  due  to  the  seeming  non-convertibility  of  the  potential  and 
kinetic  energy  has  continued.  Even  after  the  application  of 
the  dynamo-electric  machine  to  traction  very  little  progfress 
has  been  made  toward  the  elimination  of  this  waste  in  spite 
of  the  fact  that  the  dynamo-electric  machine  has  been  recog¬ 
nized  as  more  or  less  unique  on  account  of  the  possibilities  it 
offers  as  regards  reversibility — that  is,  its  ability  to  transform 
electrical  energy  into  mechanical  as  well  as  mechanical  into 
electrical. 

This  lack  of  progress  is  largely  attributable  to  the  fact  that 
the  form  of  electric  motor  which  experience  has  proved  to 
possess  the  best  qualities  for  propulsion,  namely,  the  series 
motor,  practically  lacks  the  reversible  characteristic  in  direct 
consequence  of  the  fact  that  those  qualities  which  make  the 
series  motor  superior  to  the  motor  with  shunt  characteristic 
as  far  as  traction  is  concerned  are  antagonistic  to  reversibility. 

.\nd  such  is  the  infallibility  of  the  physical  law  of  inertia, 
even  as  applied  to  thinking  humanity,  that  electric  traction  has 
been  allowed  to  develop  during  a  score  of  years  without  any 
serious  efforts  to  utilize  the  well-known  reversible  characteristic 
of  the  dynamo-electric  machine. 

This  is  even  more  inexplicable  when  one  considers  the 
great  amount  of  effort  made  to  effect  energy  savings  in  so 
many  other  directions  where  the  possible  saving  is  only 
trifling  as  compared  with  that  held  in  store  to  reward  the 
practical  application  of  regenerative  control  to  traction.  The 
indifference  in  this  line  is  no  doubt  due  to  the  same  causes  as 
those  exhibited  in  connection  with  the  conservation  of  natural 
resources.  The  parties  most  interested  lack  the  full  apprecia¬ 
tion  of  the  value  of  the  saving.  It  is  of  utmost  importance  to 
analyze  and  find  an  answer  to  the  question:  “How  much  at 
the  best  can  be  saved  under  certain  known  conditions?” 

An  attempt  at  such  an  analysis  will  be  made  below,  and  even 
if  the  method  suggested  for  obtaining  an  answer  to  this  ques¬ 
tion  shall  give  only  approximate  values  it  may  help  those  in¬ 
terested  to  realize  the  fact  that  regeneration  is  of  far  greater 

*A  demonstration  lecture  by  Dr.  A.  E.  Kcnnelly,  assisted  by  Messrs.  H. 
G.  Crane,  L.  A.  Doggett  and  E.  A.  Healey,  before  the  Boston  Branch  of 
the  American  Institute  of  Electrical  Engineers,  Feb.  25,  1911. 


commercial  importance  than,  say,  condensers,  superheaters  and 
all  the  appliances  devised  to  raise  the  efficiency  of  the  power 
plant  by  a  few  per  cent. 

ESTIMATION  OF  POSSIBLE  ENERGY  SAVING. 

The  average  energy  consumption  per  car-mile  on  any  system 
or  route  is  as  a  rule  a  well-known  quantity  which  is  calculated 
from  measurements  taken  at  the  power  station.  With  knowl¬ 
edge  of  local  conditions  the  losses  in  transmission  lines  can  be 
fairly  closely  approximated.  By  subtracting  this  loss  from  the 
average  energy  consumption  per  car-mile  the  input  to  the 
motors  is  obtained.  This  electrical  input  is  transformed  into 
mechanical  energy  by  the  motors  and  delivered  at  the  axles 
of  the  car.  The  efficiency  of  this  transformation  is  the  product 
of  motor  efficiency  and  gear  efficiency,  which  quantities  are 
capable  of  reasonably  close  estimation. 

One  part  of  the  useful  mechanical  energy  is  used  to  over¬ 
come  the  car  resistance — that  is,  car-journal  friction,  tractive 
resistance  and  wind  resistance.  Another  portion  is  needed  to 
accelerate  the  car,  in  other  words,  is  stored  up  in  form  of 
kinetic  energy,  and  the  remainder  serves  to  lift  the  car  from 
the  lower  to  the  higher  levels — that  is,  is  stored  up  in  form  of 
potential  energy. 

If  the  route  were  entirely  level  and  were  covered  at  a  con¬ 
stant  speed  only  the  first  mentioned  cause  for  energy  expendi¬ 
ture  would  exist.  On  the  other  hand,  should  this  route  be 
up  hill  and  the  speed  accelerated  the  car  resistance  would  still 
absorb  the  same  amount  of  energy  as  on  the  level  route,  but  in 
addition  the  motors  would  have  to  supply  the  energy  which  is 
stored  in  the  car  as  potential  and  kinetic  energy. 

It  follows  that  if  the  energy  supplied  by  the  motors  on  the 
up-hill  route,  as  well  as  on  the  level  route,  is  known  the  poten¬ 


tial  and  kinetic  energies  can  be  deduced,  and  if  the  average 
equipment  efficiency  (motor-plus-gear  efficiency),  as  well  as 
transmission  losses,  can  be  estimated,  the  average  energy  con¬ 
sumption  per  car-mile  of  this  route  will  serve  as  a  measure 
of  the  kinetic  and  potential  energies  and  at  the  same  time  of 
the  theoretical  limit  of  regenerative  saving  inherent  in  this 
route  under  existing  traffic  conditions. 

In  the  same  way  the  limit  of  regenerative  saving  can  be 
found  for  any  route.  At  a  first  glance  this  may  not  be  quite 
apparent.  It  seems  as  if  it  would  be  necessary  to  consider 
three  phases  separately — when  the  motors  supply  as  much  or 
more  energy  than  is  needed  to  overcome  the  car  resistance, 
when  they  supply  less,  and  when  they  run  idle  with  circuit  open. 
During  the  second  phase  some,  and  during  the  third  all,  of  the 
energy  necessary  to  overcome  the  car  resistance  is  drawn  from 
the  store  of  kinetic  and  potential  energy  of  the  car.  This  sim¬ 
ply  indicates  that  part  of  the  car-resistance  energy  is  first  trans¬ 
formed  into  potential  and  kinetic  energy  before  it  is  usefully 
employed.  In  any  case,  the  fact  remains  that  out  of  the  known 
quantity  of  energy  input  a  certain  part  is  usefully  employed  in 
overcoming  car  resistance  and  the  rest  must  be  wasted  at  the 
brakes. 

It  follows  from  the  above  that  it  is  feasible  to  estimate  the 
theoretical  limit  of  regenerative  saving  for  any  system  from 
the  average  energy  consumption  per  car-mile  as  soon  as  the 
following  quantities  are  known:  Average  transmission  line 
losses,  equipment  efficiency  and  car  resistance.  It  is  true  that 
all  these  quantities  are  more  or  less  difficult  to  estimate  closely, 
perhaps  particularly  the  latter,  and  it  is  therefore  of  interest  to 
investigate  to  what  extent  an  error  in  the  estimate  of  any  of 
these  three  factors  would  influence  the  result. 
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Since  the  equipment  efficiency  and  the  transmission  efficiency 
influence  the  result  in  a  similar  way  they  might  as  well  be 
considered  together  as  one  quantity.  If  the  total  discrepancy 
in  the  estimate  of  the  efficiency  of  transforming  the  electrical 
energy  as  measured  at  the  busbars  of  the  generating  station 
to  mechanical  energy  at  the  car  axles  be  10  per  cent  it  follows 
that  the  mechanical  output  of  the  motors  is  either  10  per  cent 
higher  or  10  per  cent  lower  than  shown  by  the  following  calcu¬ 
lation.  Since  the  hauling  energy  is  a  constant,  the  error  in  out¬ 
put  will  influence  the  estimated  potential  and  kinetic  energies 
only.  The  degree  of  the  influence  naturally  depends  on  how 
large  a  proportion  the  hauling  energy  is  found  to  be  of  the 
total  mechanical  output.  If,  for  instance,  the  hauling  energy 
had  been  found  to  be  50  per  cent  of  the  output  and  there  is  a 
possible  error  in  the  determination  of  the  latter  it  follows  that 
the  potential  and  kinetic  energies,  and  thus  the  theoretical  limit 
of  regenerative  saving,  are  subject  to  a  possible  variation  of 
20  per  cent  from  the  value  obtained.  To  facilitate  the  determi¬ 
nation  of  the  influence  of  an  error  of  certain  percentage  in  the 
transformation  efficiency  on  the  theoretical  limit  of  saving  as 
found  by  the  investigation  a  curve  sheet  is  given  for  show¬ 
ing  this  influence  in  per  cent  of  the  original  determination 
at  different  ratios  of  hauling  energy  to  total  mechanical  out¬ 
put. 

An  error  in  the  estimation  of  average  car  resistance  will  in¬ 
fluence  the  saving  to  a  less  degree,  since  the  numerical  value 
of  a  certain  proportion  of  error  is  so  much  smaller  than  when 
the  proportion  applies  to  the  whole  output.  The  influence  of 
the  saving  depends  on  the  ratio  that  the  numerical  value  of  the 
error  bears  to  the  original  determination  of  the  kinetic  and 
potential  energies.  Consequently  the  ratio  of  hauling  energy 
to  total  output  is  a  determining  factor.  If,  again,  the  error  is 
assumed  to  be  10  per  cent,  but  this  time  in  the  assumption  of 
car  resistance,  it  follows  that  if  the  hauling  energy  had  been 
found  to  be  50  per  cent  of  the  total  mechanical  output,  a  10 
per  cent  increase  in  hauling  energy  would  cause  a  10  per  cent 


decrease  in  kinetic  and  potential  energies  and  thus  in  the  esti¬ 
mated  limit  of  regenerative  saving.  How  different  ratios  of 
hauling  energy  to  mechanical  output  modify  the  influence  of 
an  error  in  car  resistance  on  the  saving  is  indicated  by  the 
second  set  of  curves. 

With  the  help  of  the  two  sets  of  curves  it  is  easy  to  form 
an  idea  of  the  maximum  error  that  is  likely  to  have  been  made 
in  the  ultimate  deduction.  To  get  an  idea  of  the  relative  mag¬ 
nitude  of  the  maximum  limit  of  saving  it  may  be  as  well  to 
apply  the  above  method  to  an  actual  case  corresponding  to 
average  conditions.  The  energy  consumption  as  measured  at 
the  generating  station  was  1.5  kw-hours  per  car-mile.  The 
transmission  losses  will  be  assumed  to  be  5  per  cent,  the  equip¬ 
ment  efficiency  65  per  cent.  Consequently,  the  efficiency  of 
transformation  from  electrical  energy  at  the  busbars  to  me¬ 
chanical  energy  is  0.95  X  0.65,  or  about  0.62.  The  mechanical 
output  is,  therefore,  equivalent  to  1.5  X  0.62,  or  0.93  kw-hour 
per  car-mile.  The  hauling  energy  for  a  car  of  12.5  tons  weight, 
under  the  assumption  of  a  car  resistance  of  19  lb.  per  ton, 
equals  19  X  12.5  X  5280  ft.-pounds  per  mile,  or  about  0.47  kw- 
hour  per  car-mile.  Subtracted  from  0.93  there  is  a  remainder 
of  0.46  kw-hour  that  could  be  transformed  more  or  less  com¬ 
pletely  into  electrical  energy  and  be  recovered.  This  would 
indicate  that  on  the  particular  route  or  system  a  saving  of  31 
per  cent  would  be  the  theoretical  limit.  If  65  per  cent  would 
be  a  practical  regenerative  efficiency  the  practical  saving  that 
could  be  expected  would  be  about  20  per  cent  of  the  present 
energy  consumption. 

Since  in  the  example  the  hauling  energy  is  practically  50  per 
cent  of  the  mechanical  output,  it  follows  that  if  a  mistake  is 
made  in,  say,  the  equipment  efficiency  and  this  should  be  close 
to  70  per  cent  instead  of  65  per  cent  the  mechanical  output 
would  be  i.oo  instead  of  0.93  and  the  kinetic  and  potential 
energies  i.oo  —  0.47,  or  0.53  kw-hour  per  car-mile,  thus  bring¬ 
ing  up  the  limit  of  saving  to  35  per  cent  and  the  probable 
practical  saving  to  23  per  cent. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


SALE  OF  ENERGY-CONSUMING  DEVICES  TO 
CENTRAL  STATIONS. 

An  interesting  decision  of  the  Massachusetts  Gas  &  Electric 
Light  Commission  bearing  on  the  sale  of  energy-consuming 
devices  by  central  stations  will  be  found  under  the  head  of 
Massachusetts  Commission  News  on  page  773.  It  may  here 
be  remarked  that,  in  addition  to  the  value  of  the  matter  ap¬ 
pearing  in  the  department  of  Public  Service  Commission  News 
with  relation  to  the  precedents  established  that  will  influence 
commissions  to  be  formed  later  in  other  States,  information 
of  general  interest  is  frequently  contained  relating  to  the 
principles  of  rate-making,  interpretation  of  franchises,  defini¬ 
tion  of  satisfactory  service,  refusal  to  authorize  competition 
by  proposed  new  companies,  etc. 


FLAT-RATE  RESIDENCE  CAMPAIGN  AMONG 
COAL  MINERS. 


The  Scranton  Electric  Company,  Scranton,  Pa.,  has  just 
started  an  energetic  campaign  among  the  miners  in  its  terri¬ 
tory  looking  ‘toward  the  general  introduction  of  electricity  in 
their  homes.  The  company  has  ten  men  working  on  this 
campaign  for  residence  lighting  in  the  mining  districts  and 
hopes  within  a  year  to  have  at  least  3000  of  the  residences  con¬ 
nected  to  its  circuits.  The  scheme  followed  is  similar  to  one 


already  working  wonders  at  Hazleton,  Pa.,  among  miners 
knowing  little  about  English  and  much  less  about  electricity. 
The  cottages  are  connected  to  flat-rate  circuits  through  excess 
indicators,  the  light  flickering  when  the  number  of  lamps  in 
circuit  is  excessive.  It  has  been  found  an  easy  matter  to 
instruct  the  consumers  that  when  such  a  condition  exists,  or 
when  the  light  flickers,  as  one  of  the  miners  in  the  Hazleton 
district  so  aptly  expressed  it,  “lika  da  moova  de  pikt,”  some  of 
the  lamps  should  be  turned  off. 


MINNEAPOLIS  COMPANY  GETS  FLOUR-MILL  LOAD 


The  Minneapolis  General  Electric  Company  is  arranging  to 
supply  2700  kw  in  motor  load  in  the  great  flour  mills  of  the 
Washburn-Crosby  Company  at  Minneapolis,  supplementing  the 
private  steam-engine  and  turbine  plants  now  in  operation  in 
these  mills.  An  additional  block  of  1000  kw  will  be  added  later 
to  the  first  2700  kw,  the  central-station  company  supplying  this 
service  under  a  contract  by  which  it  can  adjust  the  quantity 
of  power  delivered  to  the  mills  in  accordance  with  its  own 
surplus  hydroelectric  capacity  after  giving  due  notice  to  the% 
customer.  The  great  milling  interests  in  Minneapolis  owe  their 
location  there  to  the  water-power  site  furnished  by  the  Falls 
of  St.  Anthony  at  this  point.  Long  ago,  however,  this  water¬ 
power  ceased  to  be  sufficient  to  operate  the  growing  mill  plants 
and  in  later  years  most  of  the  power  used  to  drive  the  stones 
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has  been  derived  from  steam.  Several  of  the  mills  have  re¬ 
cently  added  modern  turbine-driven  electric  plants  to  their 
older  engine  equipment,  using  motor  drive  throughout  the 
buildings.  A  number  of  these  motor  units  are  looo-hp  and 
above  and  have  been  used  to  take  the  place  of  isolated  engine 
sets  that  were  formerly  scattered  about  the  mills  at  the  same 
points.  It  is  interesting  to  note,  however,  that  the  mills  are 
again  having  recourse  to  water-power,  but  this  time  through 
the  means  of  hydroelectric  generation  and  transmission  from 
a  falls  site  fifty  miles  distant. 


ELECTRICALLY  OPERATED  GRAIN  ELEVATOR. 


An  electrically  operated  grain  elevator  recently  completed 
at  the  Gulf  port  of  Texas  City,  Tex.,  for  the  Texas  City 
Transportation  Company  is  said  to  be  one  of  the  largest  and 
most  modern  in  the  South.  It  has  a  storage  capacity  of 
500,000  bushels  and  is  expected  to  be  an  important  factor  in 
the  upbuilding  of  Texas  City  as  a  grain  exporting  port.  The 
building  is  165  ft.  high  at  the  highest  point,  170  ft.  long  and 
58  ft.  wide.  The  storage  space  is  made  up  of  twenty  large 
circular  steel  tanks  and  eleven  interspliced  tanks,  the  latter 
taking  up  the  space  between  the  circular  tanks. 

The  equipment  of  this  elevator  is  modern  in  every  respect. 
The  elevator,  conveyors  and  other  machinery  are  operated  by 
electric  energy  from  a  central  plant  of  the  company,  situated 
adjoining  the  elevator.  This  new  electric  station  also  supplies 
energy  for  all  the  machinery  upon  the  docks  and  lights  the 
railroad  terminals  and  the  town. 

The  elevating  capacity  of  the  new  elevator  is  15,000  bushels 
per  hour.  It  is  equipped  with  32-in.  belts  and  cups  and  con¬ 
nects  with  a  drier  that  handles  5000  bushels  per  hour.  Em¬ 
braced  in  the  plant  are  also  two  modern  separators,  two 
cyclone  blowers,  scales  and  an  electric  signal  system.  The 
use  of  electricity  is  applied  to  the  operation  of  a  2500-ft.  con¬ 
veyor  that  extends  from  the  elevator  along  the  north  side  of 
the  pier  and  for  handling  the  cars.  Vessels  are  loaded  directly 
from  the  elevator  by  means  of  a  movable  framework  to  which 
is  attached  the  delivery  spout.’  ’ 

NEW  STREET-LIGHTING '  contract  FOR 
BR ATTLEBORO,  VT. 

The  Board  of  Village  Bailiffs  of  Brattleboro,  Vt.,  has  re¬ 
cently  entered  into  a  ten-year  contract  with  the  Twin  State 
Gas  &  Electric  Company  for  street  lighting  beginning  March  i, 
1911.  Under  the  terms  of  the  contract  the  175  carbon  incandes¬ 
cent  lamps  and  the  thirty  arc  lamps  now  in  use  will  be  re- 
‘  placed  with  8o-cp  tungstens,  of  which  250  or  more  will  be  re¬ 
quired.  The  company  expects  to  have  the  necessary  changes 
made  within  the  next  few  weeks.  All  new  lamps  will  be  pro¬ 
vided  with  i8-in.  porcelain-lined  “radial-wave”  reflectors,  and 
the  company  agrees  to  replace  the  present  incandescent  street- 
lamp  reflectors  with  these  reflectors  at  the  rate  of  at  least  fifty 
per  year.  The  contract  price  per  lamp  for  all-night  and  every- 
night  service  is  $20  per  year  with  rebates  as  follows: 

If  any  one  of  the  lamps  is  not  alight  at  any  time  that  it  is 
required  to  be  in  service,  a  rebate  of  5/10  cent  per  hour  shall 
be  deducted  after  the  company  has  been  notified  of  such  failure. 

If  any  one  of  the  lamps  is  operated  with  less  than  100  true 
watts  between  its  terminals,  a  rebate  of  2/100  cent  per  hour 
for  each  watt  that  is  lacking  shall  be  deducted. 

If  any  one  of  the  lamps  is  operated  with  less  than  80  watts, 
no  compensation  shall  be  paid  for  such  lamp  during  the  time 
it  is  so  operated. 

If  any  one  of  the  lamps  gives  less  than  72  mean  horizontal 
candle-power  without  a  reflector  and  with  the  amperes  of  the 
street  circuit,  a  rebate  of  3/10  cent  per  hour  shall  be  deducted 
during  the  time  it  is  so  operated  after  written  notice  that  the 
candle-power  is  below  72. 


The  provisions  as  to  rebates  do  not  imply  a  right  on  the  part 
of  the  company  to  operate  the  lamps  with  less  than  100  watts 
per  lamp,  nor  to  operate  any  lamp  giving  less  than  72  mean 
horizontal  candle-power  without  a  reflector. 

In  case  the  company  is  unable  to  secure  8o-cp,  loo-watt 
lamps,  on  account  of  their  being  no  longer  manufactured,  the 
company  agrees  to  furnish  and  operate,  as  the  bailiffs  shall 
direct,  either  6o-cp,  75-watt  lamps  at  the  rate  of  $19  per  year, 
or  loo-cp,  125-watt  lamps  at  the  rate  of  $21.50  per  year. 

Provision  is  made  for  testing  the  lamps  by  a  representative 
of  the  village  at  any  time,  and  the  company  also  agrees  to  run 
each  of  its  series  circuits  carrying  any  of  the  lamps  to  the 
exterior  wall  of  such  building  in  the  village  as  the  bailiffs  may 
indicate  in  order  that  the  bailiffs  may  connect  each  circuit  with 
a  recording  ammeter  within  the  building. 

The  Twin  State  Gas  &  Electric  Company  obtains  its  energy 
from  a  water-power  plant  at  West  Dummerston,  Vt.,  operated 
in  conjunction  with  a  steam  plant  at  Brattleboro.  It  also  has 
connections  with  the  Connecticut  River  Power  Company’s 
transmission  lines  from  South  Vernon,  Vt. 


WHERE  CONDENSING  DID  NOT  PAY. 


An  interesting  test  was  made  at  the  central  station  at  Iron 
River,  Mich.,  owned  by  the  Menominee  Range,  Power  &  De¬ 
velopment  Company,  on  the  economy  of  condensing  with  a  very 
lightly  loaded  small  Corliss  engine.  The  plant  originally  had  a 
Lane  &  Bodley  Corliss  engine,  14  in.  x  42  in.,  running  at  95  r.p.m. 
The  plant  was  later  increased  by  the  addition  of  a  Buckeye 
tandem-compound  enginfe',.  13-in.  x  25-in.  x  21 -in.  stroke.  Along 
with  the  Buckeye  engine  was  purchased  a  Blake  condenser 
of  about  the  proper  size  for  that  engine.  It  was  thought  that 
perhaps  some  economy  would  result  during  the  light-load 
hours  of  the  plant  to  connect  the  small  Corliss  engine  to  the 
condenser  of  the  large  engine  and  operate  the  small  engine 
condensing  when  the  large  engine  was  not  in  operation.  The 
necessary  piping  connections  were  made  and  a  test  of  several 
days  was  made  both  condensing  and  non-condensing  with  the 
small  engine.  It  was  found  that  about  8  per  cent  more  coal 
was  required  to  run  condensing  than  to  run  non-condensing. 
The  reason  for  this  is,  of  course,  to  be  found  in  the  very  light 
load  which  existed  on  the  engine  during  most  of  the  time. 
The  company  had  just  started  giving  day  service  and  but  very 
little  load  was  on  the  engine.  The  lift  of  water  to  the  con¬ 
denser  was  about  14  ft.  The  power  required  to  lift  this  water 
and  operate  the  large  condenser  more  than  offset  any  ad¬ 
vantages  of  economy  gained  in  condensing.  The  test  was 
made  by  Mr.  J.  S.  Kresge,  at  that  time  superintendent  of  the 
plant. 


TUNGSTEN-POST  LIGHTING  AT  LA  CROSSE,  WIS. 


The  business  district  of  La  Crosse,  Wis.,  is  now  lighted  by 
fifty  five-lamp  tungsten  standards  of  the  type  used  at  Minne¬ 
apolis,  each  post  carrying  four  40-watt  and  one  60-watt 
lamp  mounted  upright  and  inclosed  in  frosted-ball  globes.  The 
entire  installation  burns  until  1 1  p.  m.  every  evening,  after  which 
the  four  40-watt  bracket  lamps  are  switched  off,  leaving  the 
single  60-watt  lamps  at  the  tops  of  the  posts  to  burn  all  night 
For  supplying  energy  for  this  service  and  for  renewals  of  the 
multiple-type  tungsten  lamps  the  La  Crosse  Gas  &  Electric 
Company  receives  $4  per  post  per  month.  The  installation  cost 
was  originally  paid  by  the  abutting  merchants  benefited.  Each 
guaranteed  $1.50  per  front  foot  for  the  cost  of  the  posts,  wiring 
and  lamps  complete,  but  the  cost  of  erecting  the  posts  at  7S-ft. 
intervals,  or  four  to  a  block,  actually  reached  only  $1.30  per 
front  foot. 

The  entire  undertaking  of  securing  this  ornamental  street 
lighting  for  La  Crosse  was  inaugurated  and  carried  through 
by  a  committee  of  citizens  on  its  own  initiative.  After  inter- 


790 


ELECTRICAL  WORLD. 


Vou  57,  No.  13. 


€st  had  been  aroused  among  the  merchants,  sample  post  instal¬ 
lations  were  erected  showing  several  different  types  of  stand¬ 
ards.  All  the  merchants  interested  were  then  invited  to  in¬ 
spect  the  patterns  offered  and  express  their  choice  by  vote, 
which  unanimously  fell  to  the  type  of  post  described.  A  solici¬ 
tor  was  then  employed  to  close  contracts  with  the  individual 
merchants  for  their  assessments  to  cover  the  first  cost.  The 
operation  of  the  special  lighting,  including  the  maintenance  of 
the  equipment  and  renewal  of  lamps,  is  paid  for  by  the  city  as 
part  of  the  downtown  street  lighting  in  place  of  the  arc  lamps 
which  have  been  removed. 


SIGN  AND  BILLBOARD  ADVERTISING  OF 
BROOKLYN  EDISON  COMPANY. 

The  accompanying  illustration  shows  the  first  of  a  series  of 
display  advertisements  which  the  Edison  Electric  Illuminating 
Company  of  Brooklyn  will  erect  throughout  the  Borough  of 
Brooklyn,  in  conformance  with  an  established  policy  of  further¬ 
ing  its  own  and  the  city’s  interests.  The  company  adopted  for 
its  slogan  some  time  ago  the  words  “Brighter  Brooklyn”  and 


Brooklyn  Edison  Sign  and  Billboard. 

launched  a  campaign  for  ornamental  street  lighting  in  the  busi¬ 
ness  districts  with  excellent  results  thus  far.  The  less  showy 
but  more  remunerative  motor  load,  however,  has  been  piled  up 
with  most  remarkable  rapidity  by  General  Sales  Manager  Jones 
and  his  staff,  who  have  been  busy  replacing  gas  and  oil  engines 
and  steam-driven  isolated  plants  with  motors,  besides  caring 
for  new  industrial  applications.  A  fair  load  about  to  be  con¬ 
nected  up  is  the  Gowanus  flushing  station  pumping  plant,  which 
will  be  used  to  pump  the  water  from  Gowanus  Canal  into  the 
East  River,  thus  ridding  the  canal  of  an  objectionable  odor 
arising  from  the  pollution  of  the  stream  by  the  numerous  manu¬ 
factories  on  its  banks.  At  present  the  rise  and  fall  of  the  tides 
in  New  York  Bay  do  not  effect  the  necessary  change  of  water 
in  the  canal  for  this  purpose.  The  pump  will  be  driven  by  a 
400-hp,  three-phase  motor  and  will  operate  about  sixteen  hours 
a  day. 

The  sign  shown  is  located  on  .\tlantic  Avenue  and  faces  the 
termini  of  the  Long  Island  Railroad  and  the  present  subway 
in  Brooklyn.  It  is  80  ft.  long  and  is  a  combination  electric  sign 
and  billboard.  The  letters  in  the  slogan  sign  are  3  ft.  high  and 
the  billboard  is  9  ft.  high.  It  is  contemplated  to  change  the 
wording  of  the  billboard  monthly. 


A  MODEL  ELECTRIC  GARAGE  FOR  MINNEAPOLIS. 


Minneapolis  now  has  about  400  electric  vehicles  in  use  on 
her  city  streets,  including  a  number  of  trucks  in  the  employ 
of  local  business  houses.  While  there,  as  in  other  cities,  the 
pleasure  car  has  found  its  own  stabling  most  conveniently 
handled  in  the  private  garage  of  its  owner,  a  number  of  public 
gas-car  garages  also  “board”  and  charge  electric  automobiles. 
With  the  interest  and  appreciation  that  is  thus  beginning  to 
open  for  the  electric  vehicle  in  the  Northwest  city,  it  is  already 
significant,  therefore,  to  observe  the  confidence  in  the  future 
of  the  battery-propelled  car  which  has  impelled  one  local 
company  to  erect  an  exclusively  electric  garage  which  in  ap¬ 
pointments  and  equipment  probably  has  no  superior  in  the 
United  States. 

The  building,  at  present  a  one-story  structure  but  designed 
to  carry  three  additional  floors,  has  been  treated  in  both  archi¬ 
tecture  and  interior  decoration  after  a  unique  Art  Nouveau 
style.  All  the  visible  portions  of  the  walls  are  of  tinted  brick, 
with  bright-colored  tile  ornaments  marking  the  front  pediment. 
The  vehicle  entrance  is  at  the  left,  the  big  front  show  windows 
being  given  over  to  display  purposes.  This  large  open  space 
also  serves  as  the  general  reception  room  and  is  finished  with 
buff  walls  and  ceiling  and  trimmed  with  Oregon  fir.  Formal 
seats  of  the  same  material  are  provided  for  persons  waiting  for 
their  vehicles  to  be  made  ready.  This  reception  room  is 
lighted  indirectly  from  750-watt  tungsten  clusters  hidden  in 
opaque-bottom  baskets  of  the  fir  wood,  paneled  to  harmonize 
with  the  ceiling.  The  floor  is  of  genuine  terrazi,  marked  by 
marble  strips.  Separated  by  opaline-glass  partitions  from  the 
main  room  are  two  private  offices  furnished  in  fumed  oak 
throughout  and  a  ladies’  dressing-room  finished  in  white 
enamel  and  equipped  with  full-length  mirror,  dressing  table, 
etc.  Toilet  facilities  are  also  provided.  The  significance 
which  the  pleasing  appointments  above  described  have  for  the 
discriminating  class,  which  is  largely  in  the  majority  in  the 
use  of  electric  vehicles,  cannot  be  lightly  underrated.  In  a 
sense,  these  luxurious  touches  mean  probably  as  much,  or 
more,  in  the  ultimate  success  of  such  an  undertaking  as  the 
mere  mechanical  equipment,  which  too  often  is  the  only  part 
considered. 

The  garage  building,  measuring  66  ft.  x  165  ft,  is  of  re¬ 
inforced  concrete,  faced  inside  with  white  lime  brick.  The 
concrete  roof  is  supported  in  six  bays  by  central  concrete 
columns  designed  to  carry  a  four-story  building.  The  garage 
space  accommodates  fifty  cars,  in  four  rows,  the  proper  posi¬ 
tion  of  each  being  indelibly  marked  on  the  concrete  floor.  At 
the  rear  of  the  vehicle  space  are  the  washroom,  the  battery- 
room  in  its  brick  inclosure,  which  is  ventilated  free  of  the  rest 
of  the  building,  and  the  machine  shop,  where  all  kinds  of 
repairs  can  be  made. 

There  are  plug-and-jack  positions  for  charging  forty-four 
cars  simultaneously,  the  plug  boxes  being  mounted  along  the 
side  walls  and  in  the  central  columns.  The  charging  jacks 
are  of  the  spring-contact  type.  From  each  plug  outlet  box  a 
pair  of  No.  8  copper  wires  are  led  in  conduit  through  a  deep, 
concreted  wall  trench,  with  cast-iron  covers,  to  the  charging 
panels,  equipped  with  no-voltage  circuit-breaker  release,  rheo¬ 
stat  and  meters  in  the  front  basement.  The  conduit  trench  also 
carries  the  steam  pipes  and  its  raised  ledge  serves  as  a  backing 
stop  for  the  automobiles. 

The  energy  for  charging  the  cars  is  primarily  delivered  at 
the  garage  as  2300-volt,  60-cycle  alternating  current  from  the 
lines  of  the  Minneapolis  General  Electric  Company.  A  bank 
of  three  20-kw  transformers  in  a  fireproof  concrete  cell  in  the 
basement  steps  this  down  to  220  volts  for  operating  the  75-hp 
VVestinghouse  induction-motor  element  of  a  three-unit  set,  the 
other  machines,  of  which  there  are  a  20-kw,  115-volt  General 
Electric  direct-current  generator  and  a  70-volt,  30-kw  Holtzer- 
Cabot  generator,  being  especially  designed  for  vehicle  charging. 
A  similar  but  smaller  three-unit  set  will  also  be  installed  for 
charging  service  when  only  a  few  cars  are  in  circuit.  Totaliz¬ 
ing  alternating-current  motor  and  direct-current  generator 
panels  are  installed  for  controlling  these  machines. 
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The  charging  panels,  carrying  circuit-breakers,  rheostats  and 
meter  taps  for  each  charging  circuit  ending  in  a  contact  jack 
on  the  floor  upstairs,  are  mounted  in  double  rows  on  steel 
framing  around  the  other  sides  of  the  motor-generator-room. 
Mounted  between  them  arc  o.S-in.  x  2-in.  copper  buses  carry¬ 
ing  115-volt  and  70- volt  charging  energy,  contact  jacks  being 
tapped  into  these  buses  at  each  panel  position.  From  these 
jacks  cords  are  provided  to  plug  across  to  the  adjacent  panel 
jacks,  conveying  the  charging  energy  through  the  controlling 


ery  is  to  be  made.  When  an  order  is  received  to  have  a  car 
delivered,  the  time  and  destination  are  chalked  on  the  little 
blackboard,  which  is  transferred  to  the  “Deliver”  column. 
When  the  car  is  delivered  the  attendant  moves  the  small  board 
to  the  “Call”  column,  rubbing  off  the  figures  and  leaving  it 
blank. 

A  red  target  e.xposed  on  the  “Deliver”  column  thus  shows 
at  a  glance  that  the  car  is  out  of  the  garage.  Call  orders 
are  similarly  handled.  The  drivers  who  deliver  cars  are  all 
attired  in  neat-fitting  uniforms.  To  avoid  over-running  the 
time  for  which  orders  are  given  an  alarm  clock  has  been  ar¬ 
ranged  to  give  a  fifteen-minute-warning  signal  over  an  electric 
bell  circuit  in  the  garage.  An  automatic  door  opener  is  later  to 
be  installed,  before  the  advent  of  cold  weather,  so  that  a  car 
has  only  to  approach  the  closed  garage  door  to  cause  the  lat¬ 
ter  to  swing  open  automatically.  Pleasure  vehicles  are  boarded, 
with  free  delivery  service,  for  $35  per  month. 

The  garage  complete  is  said  to  have  cost  $75,000.  Messrs. 
Purcell  &  Feick  were  the  architects.  Mr.  Milton  L.  Hughes  is 
president  of  the  Electric  Carriage  &  Battery  Company;  Mr. 
A.  H.  C.  Dailey  is  secretary,  and  Mr.  R.  L.  Lunt  is  electrical 
engineer  and  designed  the  electrical  features  of  the  garage 
described. 


Fig.  1 — Electric  Vehicle  Garage,  Harmon  Place,  Minneapolis. 


Wiring  and  Illumination 


rheostat,  the  Ward-Leonard  no-voltage  release  circuit-breaker 
and  the  fuses  to  the  conduit  line  leading  to  the  car  battery 
plugged  to  the  corresponding  wall  jack  above.  In  this  way  all 
control  of  the  charging  current  is  from  the  basement 
switchboard,  in  conjunction  with  local  ammeters  and  volt¬ 
meters  which  can  be  plugged  in  to  any  panel.  The  garage  floor 
attendant  has  thus  only  to  connect  his  machine  to  the  charging 
receptacle,  the  process  of  charging  being  regulated  from  the 
switchboard  below.  Each  charging  position  on  the  garage  floor 
is  equipped  with  a  hydrometer  rack  and  several  hydrometers. 

The  garage  interior  is  lighted  by  ten  shower-pendant  prism- 
glass  fixtures,  each  containing  five  40-watt  tungsten  lamps,  in 
addition  to  forty-eight  40-watt  ceiling  lamps  and  forty-eight 
bracket  outlets  on  the  side  walls  and  center  posts.  The  en¬ 
trance  runway  is  indirectly  lighted  from  a  wooden  inverted- 
reflector  fixture  projecting  the  light  upward  onto  the  red- 
stained  stucco  ceiling. 

A  novel  and  improved  call  board  has  been  arranged  for 


GAS  LAMPS  VERSUS  INDIRECT  LIGHTING, 


By  Albert  Scheible. 

Whatever  the  limitations  or  shortcoming  of  the  indirect 
method  of  lighting  interiors  may  be,  its  advocates  are  at  least 
deserving  of  thanks  from  ail  interested  in  illumination  be¬ 
cause  of  having  led  many  to  a  more  intelligent  study  of  the 
various  factors  entering  lighting  problems.  Particularly  are 
they  earning  the  gratefulness  of  the  electric  light  industry  be¬ 
cause  of  the  way  in  which  they,  consciously  or  otherwise,  are 
calling  attention  to  some  of  the  decided  shortcomings  of  gas  as 
an  indoor  illuminant.  The  opposition  of  gas  companies  to  any 
indirect-lighting  methods  will  have  been  noticed  by  most 
readers  of  this  journal,  but  may  have  been  attributed  to  the 
general  backwardness  of  the  gas  interests  (at  least  in  the 
West)  in  regard  to  modern  lighting  methods.  However,  the 
fact  that  at  least  one  prominent  manufacturer  of  reflectors 
and  fixtures  for  indirect  lighting  has  been  tacitly  declining  to 
cater  to  the  large  field  which  a  gas-mantle  version  of  his 
equipment  would  open  shows  that  there  must  be  some  good 
reason  for  this  opposition  of  the  gas  companies  to  indirect- 
lighting  systems.  When  interviewed  recently  in  regard  to  the 
possibilities  of  indirect-lighting  fixtures  for  use  with  gas  lamps 
this  manufacturer  frankly  stated  that  the  use  of  his  indirect- 
lighting  equipments  with  gas-mantle  lamps  had  not  proved  a 
success  for  three  reasons : 

(1)  The  impossibility  of  maintaining  a  bright  ceiling  for 
diffusing  the  light,  the  ceiling  being  blackened  by  the  dust  con¬ 
veyed  to  it  through  the  strong  upward  currents  of  the  heated 
air  and  sometimes  by  soot  from  the  flames  when  burning  off 
new  mantles. 

(2)  The  difficulty  of  reaching  jets  in  such  fixtures  for  turn¬ 
ing  on  and  lighting  the  gas. 

(3)  The  inability  to  make  a  highly  efficient  reflector  which 
will  withstand  the  heat  of  gas  lamps  when  used  under  con- 

recording  orders  regarding  the  delivery  of  owners’  vehicles,  ditions  similar  to  the  tungsten  clusters  in  indirect-lighting 
The  blackboard  surface  is  divided  off  into  columns,  the  first  units. 

giving  the  license  number  of  the  car,  the  next  the  owner’s  name  All  three  of  these  reasons  are  interesting  not  only  as  showing 
and  address,  and  the  others  being  abbreviated  for  “Deliver,”  why  gas  will  always  be  handicapped  in  certain  classes  of  lighting, 

“Circuit”  and  “Call.”  The  “Circuit”  column  is  for  recording  but  also  as  emphasizing  some  shortcomings  of  gas  with  which 

the  charging  time  of  the  cars.  The  “Deliver”  and  “Call”  col-  the  electrical  fraternity  should  be  thoroughly  familiar.  Thus, 

umns  are  provided  with  brass  hooks  on  which  can  be  hung  a  the  unsightly  blackening  of  ceilings  due  to  the  use  of  gas  is 

small  blackboard  just  fitting  the  space  and  having  marked  on  it  too  often  overlooked  by  store  owners  who  do  not  stop  to  con- 

blanks  for  the  time,  date  and  place  to  which  the  call  or  deliv-  sider  that  the  extra  cost  of  recalcimining  the  ceilings  so  as  to 


Fig.  2 — Interior  of  New  Electric  Garage,  Minneapolis. 
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keep  them  as  bright  as  they  would  be  over  electric  lamps 
should  be  added  to  their  gas  bills  in  any  comparisons  that  may 
be  made. 

•As  to  the  difficulty  of  getting  at  the  gas  burners,  this  has 
been  minimized  by  the  use  of  a  pilot  flame  in  close  proximity 
to  the  cluster  of  gas  mantles,  but  such  a  continually  burning 
flame  means  a  steady  consumption  of  gas  to  an  extent  that  has 
been  generally  underestimated.  According  to  tests  now  being 
made  by  a  prominent  testing  l)ureau,  the  gas  thus  burned  in 
pilot  flames  in  ordinary  store  practice  with  so-called  gas  arcs 
seems  to  be  about  one-quarter  of  the  total  yearly  consumption 
of  gas  for  the  lamps,  thus  adding  about  3354  per  cent  to  the 
amount  actually  used  for  lighting  purposes.  This  waste  should 
always  prove  a  handicap  to  the  gas  companies  and  should  not 
l)e  overlooked  by  electrical  contract  agents  when  they  are  fig¬ 
uring  against  gas  on  the  basis  of  the  cost  of  gas  for  the  burning 
hours  alone. 

In  regard  to  reflectors,  the  manufacturer’s  objection  as  above 
quoted  was  due  to  his  experiments  with  silvered-glass  reflec¬ 
tors  of  high  efficiency,  in  which  the  silvering  and  the  protective 
coating  over  it  were  melted  off  the  glass  by  the  heat  of  the 
mantles.  This  could  be  overcome  by  the  substitution  of  proce- 
lain  or  opal  glass  of  much  lower  reflecting  power,  with  a  re¬ 
duction  in  the  lighting  efficiency  of  the  lamp  unit  correspond¬ 
ing  to  about  that  of  the  older  types  of  gas  fixtures  which  suf¬ 
fered  from  similar  limitations  of  reflector  materials  and  their 
location  with  respect  to  the  lamps.  As  long  as  the  use  of  gas- 
mantle  lamps  means  so  large  a  radiation  of  heat  there  never 
will  be  the  same  adaptability  to  efficiently  shaped  and  effectively 
placed  reflector,  which  enables  the  modern  tungsten  lamp  to 
be  used  so  advantageously.  Moreover,  the  strong  air  currents, 
due  partly  to  the  greater  heating  and  partly  to  the  supplying 
of  the  air  needed  by  the  gas  burners,  mean  a  much  more  rapid 
deposit  of  dust  on  the  reflectors,  thereby  reducing  their  effi¬ 
ciency.  This  increased  deposit  on  the  reflectors,  together  with 
the  blackening  of  the  ceiling  which  must  form  part  of  the 
diffusing  surface  even  if  an  enameled-steel  disk  is  used  im¬ 
mediately  over  the  lamp,  would  largely  reduce  the  effective 
illumination  not  only  with  an  indirect-lighting  system,  but  also 
with  most  other  methods  in  which  the  ceilings  form  part  of  the 
diffusing  means. 

(Thus  the  same  shortcomings  which  even  a  manufacturer  of 
lighting  fixtures  eager  to  cater  to  the  large  gas  interests  found 
in  trying  to  adapt  his  methods  to  gas  lamps  really  apply  to  such 
lamps  under  almost  all  conditions.  If  indirect-lighting  fixtures 
help  to  call  attention  more  strongly  to  these  deficiencies  and 
to  bar  gas  entirely  from  use  where  certain  effects  are  wanted, 
the  advocating  of  an  indirect  fixture  for  this  particular  pur¬ 
pose  may  enable  the  central-station  manager  to  impress  the 
superiority  of  electrical  methods  so  much  the  more  strongly 
upon  any  prospective  customer  who  leans  toward  the  use  of 
gas.  .At  any  rate,  the  fact  that  lighting  methods  which  are 
strongly  recommended  by  some,  even  though  not  favored  by 
others,  are  at  present  out  of  the  question  with  gas  cannot  be 
too  strongly  impressed  on  contract  agents  and  others  who 
come  into  direct  contact  with  gas  competition 

LIGHTING  OF  CITY  HALL  AND  COUNTY  BUILD¬ 
ING,  CHICAGO. 

With  the  completion  of  the  new  city  hall  in  Chicago  ad¬ 
joining  the  previously  built  county  building,  the  whole  form¬ 
ing  one  structure  taking  up  a  city  block,  the  plan  of  decorative 
lighting  around  the  four  sides  of  the  building  has  been  revived. 
One  plan  suggested  is  the  erection  of  eight  ornamental  iron 
posts  on  each  of  the  four  streets  surrounding  the  building. 
Each  post  would  be  about  20  ft.  high  and  support  five  60-watt 
or  loo-watt  tungsten  lamps  in  frosted-glass  bulbs.  The  posts 
would  be  erected  at  the  curb  line,  and  there  would  be  thirty-two 
of  them,  with  160  lamps,  surrounding  the  building. 


REVISION  OF  NATIONAL  ELECTRICAL  CODE. 

At  a  meeting  of  the  electrical  committee  of  the  Underwriters’ 
National  Electric  Association  held  in  New  York  March  22-23  a 
number  of  changes  and  additions  were  made  in  the  code,  the 
most  important  enactments  being  specifications  covering  rubber- 
covered  wire,  cabinets,  switches,  autostarters  and  fittings  em¬ 
bodied  in  committee  reports,  which  will  be  treated  in  detail  in 
these  columns  in  subsequent  issues.  The  rubber-covered  wire 
specifications  are  more  drastic  than  those  recently  passed  by  the 
Department  of  Water  Supply,  Gas  and  Electricity  of  New  York 
City  and  later  adopted  by  the  City  of  Chicago,  in  that  chemical 
as  well  as  physical  tests  of  wire  and  insulation  are  specified. 
The  new  specifications  will  not  become  operative  within  possibly 
a  year,  or  at  a  date  agreed  upon  by  the  wire  manufacturers, 
contractors  and  underwriters,  in  order  to  permit  the  manufac¬ 
turers  and  contractors  to  dispose  of  their  present  stock  and 
to  carry  out  existing  contracts  where  prices  are  based  on  the 
cheaper  code  wire.  The  new  specifications  will  yield  a  much 
better  insulated  wire  than  the  present  code  wire  and  result  in 
a  wire  of  higher  price,  the  manufacturers  estimating  that  the 
increase  will  range  from  15  to  20  per  cent  on  No.  14  wire,  the 
increase  increment  becoming  less  with  the  larger  sizes. 

The  committee  on  the  wiring  and  fusing  of  induction  motors 
has  recommended  that  Rule  8  c  (Motors)  be  amended  so  that 
small  motors  may  be  grouped  under  the  protection  of  a  single 
set  of  fuses,  provided  the  rated  capacity  of  the  fuses  does  not 
exceed  6  amp.  Rules  21  d  and  e  have  been  amended  so  as  to 
incorporate  these  suggestions. 

W'here  rubber-covered  wire  is  used  for  the  leads  or  branches 
of  alternating-current  motors  of  the  types  requiring  large  start¬ 
ing  currents  the  wire  must  be  protected  in  accordance  with  the 
Table  B  of  Rule  No.  16,  giving  the  allowable  carrying  capacities 
of  wire  with  insulation  other  than  rubber,  except  where  circuit- 
breakers  are  installed  which  are  equipped  with  time-element 
devices.  Instead  of  permitting  a  fuse  in  each  phase  of  alternat¬ 
ing-current  motor  circuits,  as  at  present  allowed  under  Rule 
21  /,  the  code  has  been  changed  so  as  to  call  for  a  fuse  in  each 
wire  of  the  motor  circuits,  so  that  a  two-phase  motor  instead  of 
being  protected  with  two  fuses,  one  in  each  phase,  must  here¬ 
after  be  protected  by  four  fuses,  one  in  each  wire.  Several  of 
the  amendments,  while  they  refer  specifically  to  alternating- 
current  motors,  are  applicable  to  direct-current  motors,  and  the 
committee  has  suggested  that  these  rules  apply  to  motors  in 
general. 

Rule  14  h,  second  paragraph,  relating  to  the  methods  of 
fastening  knobs  and  cleats,  was  amended  as  follows:  “Knobs 
or  cleats  which  are  arranged  to  grip  a  wire  must  be  fastened  by 
either  screws  or  nails.  If  nails  are  used  they  must  be  long 
enough  to  penetrate  the  woodwork  not  less  than  one-half  the 
length  of  the  knob  and  fully  the  thickness  of  the  cleat,  and  must 
be  provided  with  washers  which  will  prevent  under  reasonable 
usage  injury  to  the  knob  or  cleats.” 

A  number  of  suggestions  which  were  referred  to  the  Under¬ 
writers’  Laboratories  at  the  last  meeting  of  the  committee  were 
reported  on  by  that  body.  After  careful  consideration  and  tests, 
the  laboratories  did  not  find  it  advisable  to  recommend  any 
limit  to  the  weight  of  apparatus  which  may  be  attached  to  a 
flexible  cord.’  With  reference  to  the  suggestion  that  all  incan-’ 
descent  lamps  consuming  over  175  watts  should  be  equipped 
with  special  bases,  the  laboratories  reported  that  after  experi¬ 
ence  and  investigation  no  action  is  necessary  other  than  is  con¬ 
tained  in  the  new  ratings  assigned  to  sockets  and  receptacles  as 
given  in  recent  editions  of  the  “List  of  Electrical  Fittings.” 
Regarding  the  suggestion  that  all  metal  lining  of  sockets  be  of 
copper,  the  laboratories  reported  that  copper  is  altogether  too 
soft  for  screw  shells,  and  that  the  present  practice  of  using  the 
metal  known  to  the  trade  as  “gilding  metal”  is  very  satisfactory, 
but  that  it  does  not  seem  necessary  to  specify  in  the  rules  that 
this  metal  shall  be  used,  it  being  advisable  to  leave  the  matter  to 
be  governed  by  the  general  provisions  of  Rule  55,  section  i.  On 
recommendation  of  the  laboratories.  Rule  50  C,  containing  speci- 
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fications  for  flexible  tubing,  has  another  paragraph  added  to  it, 
as  follows ;  “Must  have  a  distinctive  marking  the  entire  length 
of  the  tube,  so  that  tubing  may  be  readily  identified  in  the 
field.”  The  laboratories  also  reported  the  following  opinion 
registered  by  the  electrical  committee  through  correspondence : 
“It  is  the  opinion  of  this  committee  that  all  electric  conduit 
should  have  an  interior  coating  of  a  character  and  appearance 
which  will  readily  distinguish  it  from  ordinary  commercial  pipe, 
commonly  used  for  other  than  electrical  purposes  and  installed 
by  persons  not  familiar  with  electrical  hazards.” 

The  committee  on  wireless-telegraph  apparatus  has  provided 
the  following  additional  specifications,  intended  to  apply  to  the 
installation  of  wireless-telegraph  apparatus  on  buildings,  and 
not  for  apparatus  on  ships  or  isolated  receiving  stations  along 
the  coast  and  lake  shores. 

1.  .Aerial  conductors  to  be  permanently  and  effectually 
grounded  at  all  times  when  the  station  is  not  in  operation  by  a 
conductor  not  smaller  than  No.  4  copper  wire,  run  in  as  direct 
a  line  as  possible  to  water  pipe  at  a  point  on  the  street  side  of 
all  connections  to  said  water  pipe  within  the  premises,  or  to 
some  other  satisfactory  earth  connection. 

2.  Aerial  conductors  when  grounded  as  above  specified  must 
be  effectually  cut  off  from  all  apparatus  within  the  building. 

3.  Or  the  aerial  to  be  permanently  connected  at  all  times  to 
earth  in  the  manner  specified  above  through  a  short-gap  light¬ 
ning  arrester,  said  arrester  to  have  a  gap  of  not  over  0.015  in.  be¬ 
tween  brass  or  copper  plates  not  less  than  2}/^  in.  in  length  paral¬ 
lel  to  the  gap  and  in.  the  other  way,  with  a  thickness  of 
not  less  than  in.,  mounted  upon  non-combustible,  non-absorp- 
tive  insulating  material  of  such  thickness  as  to  give  ample 
strength.  Other  approved  arresters  of  equally  low  resistance 
and  equally  substantial  construction  may  be  used. 

4.  In  cases  where  the  aerial  is  grounded  as  specified  in  para¬ 
graph  I  the  switch  employed  to  join  the  aerial  to  the  ground 
connection  shall  not  be  smaller  than  a  standard  loo-amp  knife 
switch.  The  committee  also  recommended  that  an  insulating 
transformer  be  interposed  between  the  step-up  transformer  and 
the  line,  and  that  the  grounding  of  the  aerial  supporting  metal 
work  be  referred  to  the  committee  on  grounding. 

Rule  3,  section  e  (Switchboards),  was  stricken  from  the  code. 

Rule  13  A,  section  b,  paragraph  3  (Grounding  Low- Potential 
Circuits),  has  been  changed  so  that  the  neutral  wire  of  overhead 
and  underground  systems  shall  be  grounded  at  least  every  500 
ft.,  instead  of  every  250  ft.  for  overhead  circuits  and  500  ft.  for 
underground  circuits,  as  at  present.  The  fine-print  note  under 
section  d  has  been  made  a  part  of  the  rule,  and  the  fine-print 
note  under  section  e  has  been  amended  to  include  conduit  as 
well  as  molding  for  protecting  the  ground  wire. 

It  was  the  sense  of  the  meeting  that  all  suggestions  on 
grounding  which  fall  under  Rule  13  A  be  referred  to  a  com¬ 
mittee  with  power  to  incorporate  their  findings  in  the  next  edi¬ 
tion  of  the  code,  which  will  appear  in  the  fall  of  this  year. 

Rule  14,  section  g,  prohibiting  the  installation  of  electric  con¬ 
ductors  in  wooden  moldings  or  on  insulators  in  elevator  shafts, 
has  been  amended  to  permit  armored  cables  in  such  locations, 
in  addition  to  wires  in  approved  metal  conduits. 

Rule  15,  section  d,  relative  to  services  supplying  more  than 
one  building,  was  referred  to  a  committee  with  power  to  incor¬ 
porate  its  findings  as  a  rule  in  the  next  edition  of  the  code. 
The  underwriters  find  that  with  the  extended  use  of  the 
tungsten  lamp  many  isolated  plants  are  only  partially  loaded, 
and  that  the  owners  of  these  plants,  seeking  an  outlet  for  the 
surplus  energy,  feed  circuits  in  adjacent  buildings.  The  under¬ 
writers  have  also  found  that  in  not  a  few  cases  one  individual 
on  a  block  will  purchase  a  large  amount  of  energy  in  bulk  from 
the  local  lighting  company  and  resell  it  to  various  tenants  in 
other  buildings  on  the  block.  In  order  that  these  circuits,  which 
are  now  run  regardless  of  the  wishes  of  the  underwriters,  may 
not  introduce  fire  hazards,  the  committee  will  devise  rules  for 
their  proper  installation. 

Rule  16,  which  has  always  been  incorrectly  labeled  “Table  of 
Carrying  Capacity  of  Wires,”  has  been  changed  to  read  “Table 
of  Allowable  Carrying  Capacity  of  Wires,”  so  as  to  come  within 


the  facts,  and  the  last  fine-print  note  has  been  stricken  from 
the  code. 

Rule  21,  section  b,  relative  to  the  fuse  in  a  neutral  wire  for  a 
three-wire  (not  three-phase)  system,  has  been  amended  by 
striking  out  the  proviso  that  the  neutral  must  be  of  equal 
carrying  capacity  to  the  larger  of  the  outside  wires  and  be 
grounded  as  provided  for  in  Rule  13  A. 

Rule  22,  section  c,  third  paragraph,  has  been  amended  to 
read  “three-way  switches  are  considered  as  single-pole  switch¬ 
es,”  and  the  remainder  of  the  paragraph  has  been  stricken  out. 

Rule  24- A,  section  g  (Armored  Cable),  has  been  changed  by 
making  the  provision  applicable  to  the  two  or  more  conductors 
of  the  circuit,  rather  than  of  the  cable. 

Rule  25,  section  d  (Interior  Conduits),  has  been  supplemented 
by  the  following  addition  to  the  first  paragraph :  “At  exposed 
ends  of  conduits  (but  not  at  fixture  outlets)  where  wires  pass 
from  the  conduit  system  without  splice,  joint  or  tap  an  ap¬ 
proved  fitting  having  separately  bushed  holes  for  each  con¬ 
ductor  is  considered  the  equivalent  of  a  box.” 

The  other  amendments  have  to  do  with  “Construction  Rules.” 
and  will  be  covered  in  a  later  article. 

At  a  meeting  of  the  Underwriters’  Association  held  in  March, 
1907,  suggested  specifications  covering  the  construction  and 
equipment  of  electric  signs  were  accepted.  These  have  been 
printed  in  the  “List  of  Electrical  Fittings”  since  that  time  as  the 
present  recommendations  of  the  association  covering  the  sub¬ 
ject.  It  was  voted  that  the  Underwriters’  Laboratories  be  em¬ 
powered  to  draft  specifications  covering  the  construction  of 
electrical  signs,  to  be  incorporated  under  the  Construction  Rules 
at  a  later,  date. 


RECENT  TELEPHONE  PATENTS. 


Probably  the  most  vulnerable  part  of  the  telephone  set  in 
common  use  to-day  is  the  hard-rubber  mouthpiece.  Breakage 
of  this  is  so  frequent  that  it  is  not  surprising  that  there  should 
be  an  effort  to  strengthen  it.  To  this  end  Mr.  L.  Steinberger, 
of  New  York  City,  has  arranged  a  threaded  metal  sleeve  as 
the  base  of  his  mouthpiece.  The  perforated  diaphragm  now 
usual  with  mouthpieces  is  made  integral  with  the  sleeve  and  the 
mouthpiece  proper  of  hard  rubber  is  molded  about  the  end  of 
the  sleeve.  The  pressure  used  in  molding  is  sufficient  to  cause 
the  compound  to  fill  niches  or  holes  in  the  sleeve  to  assist  in 
firmly  bonding  it  to  the  hard  rubber. 

The  invention  of  Mr.  W.  Aitken,  of  Liverpool,  England,  is 
concerned  with  the  arrangements  for  adjusting  a  transmitter 
for  height  of  the  user.  He  objects  to  the  small  limits  of  move¬ 
ment  of  the  present  customary  mounting.  He,  therefore,  pro¬ 
vides  an  arm  which  carries  at  one  end  the  transmitter  and  at  the 
other  a  socket  whose  center  line  is  parallel  to  the  center  line 
of  the  transmitter  mouthpiece,  both  bqing  perpendicular  to  the 
axis  of  the  arm.  The  socket  fits  over  a  horizontal  shaft.  A 
rotation  of  the  arm  about  the  shaft  affords  a  range  of  adjust¬ 
ment  for  the  transmitter  equal  to  twice  the  length  of  the  arm. 

Mr.  C.  M.  Hartnett,  of  Malden,  Mass.,  has  patented  a  switch 
for  short-circuiting  the  transmitter  when  this  is  desirable  be¬ 
cause  of  extraneous  noises.  A  small  clip  carrying  a  flat  spring 
is  secured  to  the  neck  of  a  desk  stand.  A  stranded  cord  serves 
to  connect  an  insulated  button  in  the  end  of  the  spring  with 
the  transmitter  terminal.  If  the  button  be  forced  against  the 
metal  of  the  desk  stand  the  transmitter  is  short-circuited 
PHANTOM  SYSTEM. 

A  second  patent  has  been  granted  to  Mr.  O.  M.  Leich,  of 
Genoa,  Ill.,  for  his  system  of  introducing  two  non-interfering 
messages  upon  metallic  circuits.  According  to  his  system  the 
ringer  windings  of  the  metallic  line  bell  are  arranged  as  a 
phantom  co’l  at  the  mid-point  of  which  the  superimposed 
grounded  circuit  is  attached.  The  drop  at  the  central  station 
for  receiving  signals  upon  the  grounded  circuit  is  similarly 
split  so  as  to  have  a  neutral  mid-point  which  may  be  grounded. 
Further,  the  jacks  are  arranged  so  that  the  same  calling  plug 
will  fit  either  circuit,  according  to  which  jack  is  used. 
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Letter  to  the  Editor. 


The  Eligibility  of  **  Deceleration.” 


To  the  Editor  of  Electrical  World: 


Sir  : — In  a  recent  number  of  the  Proceedings  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers  appears  an  article  by  Mr. 
C.  O.  Mailloux  vehemently  protesting  against  the  use  of  the 
words  “decelerate”  and  “deceleration.”  At  first  sight  the  article 
might  seem  to  “dispose  effectually  of  any  pretense  that  the 
words  ‘deceleration’  and  ‘decelerate’  have  any  justification  what¬ 
ever,”  but  the  writer,  being  another  of  the  “college-bred  doubt¬ 
ers”  referred  to  in  the  article,  after  reading  the  analysis  which 
pretended,  on  etymological  grounds,  to  confute  absolutely  the 
legitimacy  of  the  words,  determined  to  investigate  the  subject 
for  himself.  The  fact  that  the  result  of  this  investigation 
proved  so  contradictory,  and  that  the  words  “decelerate”  and 
“deceleration”  are  doubtless  already  in  use  to  some  consider¬ 
able  extent  in  the  profession,  persuaded  the  writer  not  only  to 
vindicate  the  use  of  the  words,  but  to  make  a  plea  for  their 
more  extended  use  in  textbooks  on  physics  and  mechanics. 
Before  looking  into  the  derivation  of  these  words  let  us  con¬ 
sider  for  a  moment  the  physical  meaning  which  the  word 
“acceleration”  is  intended  to  represent. 

The  physical  definition  of  “acceleration”  is  “rate  of  change 
of  velocity.”  Or 


a  = 


dv 

'di 


numerically. 


Velocity  being  a  vector  quantity,  the  “rate  of  change  of 
velocity”  must  also  be  a  vector  quantity.  Hence  “acceleration” 
may  be  either  positive  or  negative  according  to  whether  or  not 
the  “accelerating  force”  is  acting  in  the  same  direction  as  the 

.  .  .  .  .  .  .  fiv 

velocity.  If  It  is  in  the  same  direction — that  is,  if  a  = -j-  - 


— then  the  velocity  will  be  increased;  if  in  the  opposite  direc- 
.  dv 

tion — that  is,  if  a  = - - - then  the  velocity  will  be  decreased. 


Out  of  curiosity  the  writer  has  examined  a  number  of  modern 
textbooks  on  physics  and  has  found  that  while  all  of  them  ex¬ 
plained  and  applied  the  term  in  its  positive  sense,  only  a  few 
emphasized  or  in  any  way  referred  to  the  fact  that  it  might 
have  a  negative  meaning.  Some  stated  the  general  velocity  and 
space  equations  for  uniformly  variable  motion  as 
V  =  Vo  ±  at 

and 


s  =  vot  ±.  i  at^ 

the  reason  for  the  double  sign  being  left  to  the  mistrust  of  the 
student.  In  one  of  the  books  (Carhart’s  “University  Physics”) 
the  following  statement  was  found :  “When  acceleration  is 
negative  it  is  called  retardation.”  This  was  the  only  case 
where  the  word  “retardation”  was  used. 

Here  we  have,  then,  one  of  the  most  important  of  the  funda¬ 
mental  conceptions  in  all  mechanics  placed  before  the  student 
either  half-stated  or  else  with  its  real  meaning  shrouded  in  the 
mist  of  a  doubtfully  significant  equation.  Let  us  turn  back 
now  to  the  derivation  of  “acceleration.” 

“Acceleration”  comes  from  the  supine  form  of  the  Latin 
verb  accclerare,  acceleratum,  the  um.  being  changed  to  ion. 
The  verb  acceierare  was  originally  formed  by  prefixing  an  in¬ 
tensive  preposition  ad  to  the  verb  celerare,  giving  adcelerare. 
The  form  acceierare  was  obtained  by  assimilation.  But  the 
verb  celerare  is  a  verb  formed  from  the  adjective  celer,  mean¬ 
ing  “quick,”  which  in  turn  may  be  traced  back  to  the  old  Aryan 
root  KAL,  meaning  “to  drive.”  Celerare,  therefore,  means  “to 
quicken,”  or,  as  it  is  more  often  stated,  “to  hasten.”  Evidently, 
then,  from  a  physical  standpoint,  the  idea  to  be  conveyed  by 
the  verb  celerare  is  to  change  the  velocity,  and  furthermore 
the  idea  is  unquestionably  to  change  the  velocity  in  a  positive 
sense — that  is,  an  increase.  The  difference  between  celerare 
and  acceierare  is  therefore  one  of  degree  only.  .As  far  as  ex¬ 


pressing  the  idea  of  a  positive  rate  of  change  of  velocity  is 
concerned,  it  would  have  been  precisely  as  “apposite”  to  “create” 
and  apply  the  word  “celeration.” 

Turning  now  to  “deceleration,”  we  find  the  following  state¬ 
ment  in  Mr.  Mailloux’s  article:  “Assuming  now  that  it  were 
possible  to  manufacture  such  a  word  as  ‘deceleration’  from 
de  -j-  celerare,  that  word  could  not  possibly  be  the  antonym 
or  have  the  opposite  meaning  of  ‘acceleration.’  ”  What,  then, 
would  be  the  meaning  of  the  word?  In  order  to  answer  this 
question  consider  for  a  moment  the  etymology  of  a  few  fa¬ 
miliar  words. 

Take  the  two  words  “ascend”  and  “descend.”  No  one  can 
question  the  contrariety  of  these  two  words.  The  one  represents 
motion  in  one  direction,  while  the  other  represents  motion  in 
exactly  the  opposite.  “Ascend”  is  derived  from  the  Latin  by 
prefixing  the  intensive  preposition  ad  to  the  verb  scandere. 
“Descend”  is  derived  from  de  scandere.  But  scandere  of  it¬ 
self  means  “to  mount  up,”  or  “to  climb,”  and  comes  from  the 
-Aryan  root  skand,  which  meant  “to  spring  upward.”  It  is 
not  difficult  to  see  that  there  is  a  perfect  analogy  between  the 
derivation  of  the  word  “ascend”  from  ad  -|-  scandere  and  the 
derivation  of  “accelerate”  from  ad  -|-  celerare. 

Now  is  there  any  doubt  as  to  the  meaning  of  the  word 
“descend”?  Hardly.  Derived  from  de  scandere,  meaning  “to 
climb  up,”  it  signifies  motion  in  the  opposite  direction  to  “ascend¬ 
ing.”  The  prefix  de  unmistakably  gives  a  negative  meaning  to 
the  root.  Take  the  word  “deplete,”  meaning  “to  empty”;  de¬ 
rived  from  the  verb  plere,  meaning  “to  fill,”  the  prefix  de 
completely  inverts  the  meaning. 

Nor  are  these  the  only  cases  in  the  English  or  the  Latin  lan¬ 
guage  where  de  has  a  negative  significance.  To  quote  from  Har¬ 
per’s  Latin  Dictionary:  ‘De-  signifies  cessation,  removal  of  the 
fundamental  idea,  and  hence  direct  negation,  as  in  dedecet, 
deformis,  demens,  etc.”  Again,  quoting  from  Skeat’s  Etymo¬ 
logical  Dictionary :  “De-  is  negative  and  opposite  in  destroy 
(from  de struere  =.  io  build),  also  desuetude  and  deform.” 

-As  for  the  formation  of  the  verb  “celerate”  from  celerare, 
referring  again  to  Skeat  we  find  the  following:  “Verbs  in  ate 
can  be  formed  directly  from  Latin  verbs  in  are  by  mere  analogy 
with  others.  All  that  was  necessary  was  to  initiate  the  habit  of 
formation.” 

Is  not  the  above  sufficient  warranty  for  the  word  “deceler¬ 
ate”?  Surely  one  could  not  question  the  fact  that  “de”  im¬ 
parts  a  negative  meaning  to  the  root  without  challenging  the 
accuracy  of  “descend,”  and,  as  for  the  root  itself,  the  above 
rule  from  Skeat  is  authority  enough  for  the  formation  of  the 
verb  “celerate”  without  laying  oneself  open  to  the  title  of 
“fabricator.” 

The  only  possible  objection  to  the  word  “deceleration”  is 
based  on  two  grounds.  First,  it  may  properly  be  claimed  that 
the  verb  decelerare  does  not  occur  in  Latin  literature.  But  that 
is  not  positive  proof  that  it  was  not  used  in  colloquial  Latin.  If 
it  were  perfectly  good  Latin  to  form  the  verb  descendere,  having 
a  meaning  purely  negative  to  scandere,  is  there  any  reason  why 
it  ceases  to  be  good  Latin  for  one  now  to  form  the  verb 
decelerare  as  the  antonym  of  celerare? 

The  second  objection  would  be  that  in  “retardation”  we 
already  have  a  word  which  expresses  exactly  the  idea  of  “nega¬ 
tive  acceleration.”  If  “retardation”  is  so  apt  a  word,  it  is,  to 
say  the  least,  queer  that  it  is  not  in  more  general  use  in  the 
textbooks.  In  the  teaching  of  physics  the  conceptions  of 
velocity,  change  of  velocity  and  rate  of  change  of  velocity  are 
among  the  very  first  principles  presented  to  the  pupil.  And  a 
clear  conception  and  a  thorough  mastery  of  this  subject  are 
essential  before  the  student  can  hope  successfully  to  cope 
with  the  laws  of  mechanics  which  follow.  Any  device  or 
scheme  which  imparts  to  the  student  a  clearer  idea  of  the 
subject  is  per  se  justifiable.  The  surprisingly  weak  and  incom-, 
plete  presentation  in  most  physical  textbooks  of  the  ideas  con¬ 
cerning  rate  of  change  of  velocity  is  most  unfortunate,  and  it 
seems  to  me  that  the  addition  to  our  technical  vocabulary  of  the 
words  “decelerate”  and  “deceleration”  would  supply  the  means 
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for  a  more  illuminating  presentation  of  the  subject.  It  might 
even  be  justifiable  to  add  the  word  “celeration”  to  designate 
the  numerical  value — 


dv 


irrespective  of  algebraic  sign. 

One  of  my  colleagues,  who  has  taught  physics  for  sixteen 
years,  told  me  some  time  ago  that  he  had  been  using  the  word 
“deceleration”  for  “negative  acceleration”  for  a  number  of 
years  with  very  gratifying  results.  There  is  a  certain  simi¬ 
larity  in  the  form  of  the  words  “acceleration”  and  “decelera¬ 


tion”  which  presages  an  accurate  understanding.  “Decelera¬ 
tion”  is  a  far  more  graphic  and  “apposite”  word  than  “retarda¬ 
tion.”  Its  very  sound  brings  out  the  meaning. 

And,  after  all,  what  if  “deceleration”  were  a  “barbarism”? 
There  are  plenty  of  words  in  the  English  language,  and  espe¬ 
cially  technical  English,  that  are  in  good  use  to-day,  and  always 
will  be  in  good  use,  which  if  their  “lineage”  were  to  be  traced 
would  swap  all  their  “good  clothes”  for  the  “birthright”  of 
such  “barbarisms”  as  “deceleration”  and  “decelerate.” 

University  of  North  Carolina,  P.  H.  Daggett. 

Chapel  Hill,  N.  C. 
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Generators,  Motors  and  Transformers. 

Sliding  Contact. — J.  E.  Noeggerath. — The  conclusion  of  his 
article  on  the  phenomena  which  occur  in  the  collection  of  cur¬ 
rents  by  means  of  brushes  from  slip-rings  at  high  speeds.  The 
author  discusses  the  effect  of  the  increase  of  temperature  caused 
by  the  losses  in  the  sliding  contact.  Brush  temperatures  of 
100  deg.  r.  are  perfectly  permissible.  With  copper,  bronze  and 
iron  contacts  an  increase  of  temperature  causes  an  increase  of 
voltage,  while  a  decrease  of  voltage  is  obtained  with  carbon 
brushes.  With  increasing  temperature  the  friction  losses  in¬ 
crease  ;  they  may  easily  be  increased  25  per  cent  by  heating. 
A  high  temperature  is  of  greatest  importance  because  it  in¬ 
creases  wear  and  tear.  Lubrication  has  a  small  direct  effect  on 
the  electric  losses,  but  indirectly  it  decreases  them  on  account 
of  the  lower  temperature.  The  friction  losses  are  also  de- 


Fig.  1 — Brushes  for  High-Speed  Unipolar  Machines. 


creased.  The  chief  advantage  of  lubrication  is  a  reduction  of 
wear  and  tear,  on  account  of  the  lower  temperature  of  the 
sliding  surface.  Good  results  are  obtained  with  graphite,  car¬ 
bon,  oil  and  water.  For  normal  voltages  graphite  is  especially 
suitable.  The  author  finally  points  out  in  what  respect  the 
phenomena  of  the  sliding  contact  are  analogous  to  that  of  an 
electric  arc.  The  chief  conclusion  is  that  the  sliding  brush  con¬ 
tact  is  equivalent  to  a  series  of  ohmic  resistances  (succeeding 


Fig.  2 — Brushes  for  High-Speed  Unipolar  Machines 


each  other  in  time  and  parallel  with  each  other  in  space)  and 
electric  arcs  of  limited  cross-section  in  the  nascent  state.  En- 
Tgy  consumption,  temperature  and  wear  and  tear  are  less  than 
vith  the  electric  arc.  Finally,  details  are  given  of  the  construc- 
ion  of  brushes  and  slip-rings  for  high  speeds,  with  special 


reference  to  the  design  of  unipolar  machines.  Figs,  i  and  2 
show  constructions  which  have  proved  satisfactory  in  practice 
with  a  peripheral  speed  of  100  m  per  second  (20,000  ft.  per 
minute)  in  continuous  operation. — Elek.  Kraft,  u.  Bahnen, 
Feb.  24. 

Variable-Speed  Induction  Motors. — An  illustrated  article  on 
variable-speed  induction  motors  built  by  a  British  company. 
Curves  are  given  of  the  results  of  tests  of  a  three-speed  ma¬ 
chine  with  two  windings  on  the  stator,  one  for  four  or  eight 
poles  and  the  other  for  twelve  poles.  On  a  50-cycle  circuit  the 
synchronous  speeds  are  1500  r.p.m.,  750  r.p.m.  and  500  r.p.m.,  the 
corresponding  full-load  speeds  being  1485  r.p.m.,  735  r.p.m.  and 
490  r.p.m.  The  horse-power  ratings  corresponding  to  these 
speeds  are  40,  20  and  14  respectively.  In  exceptional  cases 
where  a  machine  is  required  for  operating  at  any  speed  from 
the  maximum  down  to  15  per  cent  or  20  per  cent  above  zero 
speed  it  is  necessary  to  insert  variable  resistances  in  the  rotor 
circuit,  although  this  is  wasteful.  But  even  then  it  is  useful  to 
provide  the  motor  with  a  changeable-pole  stator  winding  and 
also  a  changeable-pole  rotor  winding.  A  straight  two-to-one 
ratio  requires  only  a  single  winding  on  the  stator  and  a  single 
winding  on  the  rotor.  A  simple  throw-over  switch  on  the 
stator  is  all  that  is  necessary  to  change  the  connections  from 
full  speed  to  half  speed  and  at  both  these  speeds  a  highly  effi¬ 
cient  machine  is  obtained.  To  obtain  any  speed  between  half 
speed  and  zero  speed  it  is  necessary  to  insert  resistance  in  the 
rotor  circuit,  but  the  losses  in  reducing  the  speed  of  this  type 
of  machine  down  to,  say,  25  per  cent  of  maximum  speed  are 
much  less  than  if  resistance  had  been  introduced  to  take  care 
of  the  complete  reduction  in  speed  from  full  speed  down  to 
25  per  cent  of  same. — Lond.  Elec.  Engfing,  March  2. 

Three-Phase  Series  Motors. — R.  Rudenberg. — The  author  dis¬ 
cussed  in  a  recent  paper  the  chief  properties  of  the  three-phase 
series  commutator  motor  under  simplifying  assumptions.  One 
of  these  assumptions  was  that  the  effective  winding  numbers 
in  stator  and  rotor  are  equal.  It  was  shown  that  only  at  a  speed 
double  that  of  synchronism  phase  compensation  is  exact,  while 
below  this  speed  the  current  lags  behind  and  above  this  speed 
the  current  leads  the  voltage.  Secondly,  at  low  speeds  and 
especially  with  considerable  displacements  of  the  brushes  there 
exists  a  certain  minimum  speed  below  which  a  stable  operation 
of  the  motor  is  no  longer  suitable.  It  was  shown  in  his  former 
paper  that  by  changing  the  ratios  of  the  windings  the  phase 
compensation  and  the  stability  limit  could  be  influenced,  (jood 
phase  compensation  at  low  speed  requires  an  increase  of  the 
rotor  windings.  Stability  at  low  speeds  requires  a  decrease  of 
rotor  windings.  In  the  present  paper  the  author  discusses 
numerically  these  two  effects  of  changing  the  numbers  of  wind¬ 
ings.  The  action  of  the  three-phase  series  motor  when  oper¬ 
ating  as  a  generator  is  also  discussed.  The  paper  is  to  be  con¬ 
cluded. — Elek.  Zeit.,  March  9. 

Motor  for  Demonstrating  Purposes. — An  illustrated  descrip¬ 
tion  of  a  motor  for  experimental  purposes  built  for  a  British 
electrical  institution.  The  machine  is  a  four-pole,  400-volt, 
compound-wound,  variable-speed,  direct-current  motor  provided 
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with  interpoles  and  desiijned  for  a  continuous  output  of  too  hp 
at  from  300  r.p.m.  to  1000  r.p.m.  It  stands  on  a  heavy  cast-iron 
circular  bed-plate  and  is  arranged  vertically  with  the  pulley 
below  to  render  the  commutator  brush-gear  and  all  connections 
easily  accessible.  The  base  is  a  casting  in  the  form  of  a  trun¬ 
cated  cone  supporting  the  laminated  yoke  and  poles  on  a  ball 
race,  which  takes  both  weight  and  side  stresses.  The  field 
system,  therefore,  is  free  to  rotate,  but  is  attached  to  a  spring 
balance  by  a  steel  cord  so  that  the  torque  can  be  measured. 
This  torque  lies  in  a  groove  so  that  its  center  is  at  a  radius  of 
1.05  ft.  from  the  center  line  of  the  machine;  this  measurement 
is  equal  to  33/10  ft.,  and  hence  allows  of  easy  determination  of 
the  horse-power.  The  main  poles  and  interpoles  are  easily  re¬ 
movable  from  the  yoke  for  the  purpose  of  exchanging  coils. 
The  armature  revolves  on  ball  bearings  round  a  steel  spindle 
firmly  secured  to  the  bed-plate.  A  search  coil  spanning  the 
winding  pitch  is  provided  in  the  armature  and  is  connected  to 
slip-rings.  This  coil  is  to  enable  investigations  of  the  field 
form  to  be  made,  either  with  an  oscillograph  or  by  plotting  a 
curve  from  instantaneous  readings.  The  latter  are  obtainable 
by  means  of  a  contact-maker  and  a  variable  timing  arrange¬ 
ment  by  which  both  the  time  of  contact  and  the  position  of  the 
coil  at  the  time  of  contact  are  variable  through  the  whole  range. 
The  commutator  is  provided  with  box-type  brush-holders,  with 
provision  for  using  varying  widths  of  brushes. — Lond.  Elec. 
Eng'ing,  March  9. 

Circular  Diagram  of  Induction  Motor. — C.  F.  Guilbert. — The 
first  part  of  a  theoretical  paper  in  which  the  author  shows  how 
it  is  possible  to  simplify  the  most  general  circular  diagram  of 
the  induction  motor,  which  is  due  to  Ossana.  The  method  of 
simplification  is  to  suppress  the  many  stray  flux  coefficients 
which  complicate  the  theory  of  Ossana  and  to  introduce  instead 
of  them  the  single  coefficient  of  Blondel.  The  paper  is  to  be 
concluded. — La  Lumicre  Elec.,  March  4. 

Induction  Motors. — J.  Rezelman. — The  article  deals  with  the 
leakage  reactance  of  three-phase  slip-ring  induction  motors. 
The  influence  of  the  higher  harmonics  in  the  field  wave  upon 
the  leakage  is  investigated.  Experimental  results  and  formulas 
are  given. — Lond.  Electrician,  March  10. 

Carbon  Brushes  and  Electrodes. — A  note  on  a  recent  British 
patent  (3336,  March  2,  1911)  of  the  British  Thomson-Houston 
Company,  Ltd.  (General  Electric  Company  of  this  country). 
Brushes  or  electrodes  of  increased  density  and  of  mechanical 
strength  and  of  high  conductivity  are  produced  by  molding  from 
a  mixture  of  carbon  and  a  carbonaceous  binder  and  baked  to  a 
temperature  of  480  deg.  C.  They  are  then  impregnated  with 
pitch  or  other  suitable  material  and  fired  to  a  temperature  of 
about  1400  deg.  C.  The  following  result  is  given  as  an  ex¬ 
ample:  Apparent  density,  1.66;  absolute  density,  2.05;  porosity, 
19  per  cent ;  resistance,  0.00108  ohm  per  inch-cube ;  tensile 
strength,  2130  lb.  per  square  inch. — Lond  Elec.  Eng’ing,  March  9. 

Lamps  and  Lighting. 

Flames  of  Low  Temperature  Supported  by  Ozone. — R.  J. 
Strutt. — An  abstract  of  a  British  Physical  Society  paper.  The 
author  had  formerly  showm  that  the  yellow  after-glow  observed 
when  an  electric  discharge  had  passed  through  a  vacuum  tube 
containing  air  is  due  to  the  mutual  reaction  of  ozone  and  nitric 
oxide,  each  produced  in  the  discharge.  The  present  paper  de¬ 
scribes  the  effect  of  mixing  a  current  of  ozone  from  a  vacuum 
discharge  w'ith  other  gases  and  vapors.  Luminous  flames  of 
low  temperature  are  produced  in  several  cases.  They  often 
possess  characteristic  band  spectra.  These  flames  are,  however, 
decidedly  less  conspicuous  than  that  obtained  with  nitric  oxide. 
— Lond.  Electrician,  March  10. 

Supports  for  Metallic  Filaments. — A  note  on  a  recent  British 
patent  (27,710,  March  2,  1911)  of  the  Lichtwerke  Company 
(Berlin).  Elastic  supports  for  preventing  the  sagging  of  metal¬ 
lic  filaments  are  made  of  an  alloy  of  molybdenum  with  a  small 
percentage  of  a  highly  refractory  and  brittle  metal,  such  as 
tungsten,  chromium,  titanium  or  vanadium.  A  wire  containing 
2  per  cent  of  tungsten  is  said  to  give  excellent  results.  It  is 
stated  to  be  as  elastic  as  watch-spring  steel  and  not  to  lose  its 


elasticity  with  continued  heating  and  cooling. — Lond.  Elec. 
Eng’ing,  March  9. 

Generation,  Transmission  and  Distribution. 

Turbo-Alternator. — Particulars  of  the  official  tests  of  a  6250- 
kw  turbo-alternator  in  the  new  generating  station  of  the  New¬ 
castle-upon-Tyne  Electric  Supply  Company  at  Dunston-upon- 
Tyne : 


1 

2  ! 

1 

3 

Duration  of  trial . | ' 

9  a.m  to 

1 1  :.10  a.m. 

2:30  p.m. 

10  a.m 

to  1  p.m 

to  4:40  pm. 

Output,  kilowatts . I 

4,256 

5,600 

6,257 

Si>e^,  revolutions  per  minute  . . . .  | 
Steam  pressure  at  boiler  side  ofi 
turbine  stop  valve,  pounds  per 

1,210 

1,210 

1,210 

square  inch . 

Temnerature  of  steam  at  boiler 
side  of  turbine  stop  valve. 

192 

189 

189 

degrees  Fahrenheit . 

Supertemperaturc,  degrees  Fah- 

546 

549 

559 

renheit . 

Exhaust  pres.sure  (absolute)  in  con¬ 
denser  in  Hg,  inches . 

Temperature  in  condenser,  degrees' 

162 

166 

176 

0.81 

0.88 

0.90 

Fahrenheit . 

Temperature  of  circulating  water. 

73 

75 

76 

inlet,  degrees  Fahrenheit . 

Temperature  of  circulating  water. 

44 

44 

44 

outlet,  degrees  Fahrenheit . 

Steam  Consumption — 

50 

1 

52 

53 

Total  water  per  hour,  pounds . 

52,907 

67,950 

75.000 

Water  per  kw -hour,  pounds . 

W’ater  per  kw-hour  corrected  for 

12.4(4) 

12.1(4) 

11.9(7) 

condenser  leakage,  pounds . 

Steam  consumption  per  kw-bour 
corrected  for  190  deg.  Fahr. 
superiemjjerature  and  29.1  in. 

12.4(2) 

12.1(2) 

11.9(5) 

vacuum,  pounds . 

12.1(5) 

11.8(5) 

11.8(0) 

An  interval  of  one  and  one-half  hours  was  allowed  between 
changes  of  load.  The  output  was  measured  by  a  watt-hour 
meter  specially  calibrated  for  the  purpose,  while  the  steam  con¬ 
densed  was  weighed  by  the  permanent  weigh  tanks  installed  in 
the  power  station.  These  steam  consumptions  are  exceptionally 
low.  The  plant  had,  previous  to  the  tests,  been  in  regular  com¬ 
mercial  operation  for  about  five  months,  and  no  adjustments 
whatever  have  been  made  to  the  turbine  itself  from  the  day 
when  the  plant  was  first  started  up. — Lond.  Electrician, 
March  10. 

Turbo-Alternator. — A  description,  with  drawings,  of  a  large 
turbo-alternator  built  by  a  British  company  which  presents 
several  interesting  features  in  design,  particularly  in  the  con¬ 
struction  of  the  rotor  center  and  in  the  scheme  of  ventilation. 
The  machine  is  designed  to  give  2000  kva  at  a  power  factor  of 
0.85,  the  pressure'  being  6600  volts  and  the  frequency  50,  when 
the  machine  is  running  at  1500  r.p.m.;  but  it  must  also  give  3000 
kva  continuously  without  excessive  heating. — Lond.  Electrician, 
March  10. 

Installations,  Systems  and  Appliances. 

Breaking  High-Tension  and  Low-Potential  Circuits. — A.  G. 
Colug. — A  paper  giving  a  series  of  oscillographic  records  of 
the  effects  of  opening  a  continuous-current  circuit,  at  prede¬ 
termined  loads  and  on  a  “dead  short,”  by  means  of  various  types 
of  switches.  High-tension  and  low-tension  alternating-current 
circuits  are  also  considered.  The  practical  conclusions  reached 
in  the  present  instalment  are  that  within  the  limits  of  the  con¬ 
ditions  under  which  the  tests  were  made  the  system  of  opening 
direct-current  circuits  by  breaking  contact  under  oil  is  safe  and 
efficient;  that  a  breaker  with  a  wide  break  and  comparatively 
weak  magnetic  blow-out  is  a  safer  instrument  to  use  on  all 
circuits  having  an  appreciable  inductance  than  is  the  type  with 
short  break  accompanied  by  the  necessarily  strong  blow-out 
magnetic  field,  and  that  a  carbon-break  circuit-breaker  tends  to 
reduce  the  rise  of  pressure  occurring  at  rupture  of  the  current. 
The  paper  is  to  be  concluded. — Lond.  Electrician,  March  10. 

Testing  Oil  Switches. — A  translation  of  the  standard  rules  of 
the  German  Association  of  Electrical  Engineers  for  the  con¬ 
struction  and  testing  of  high-tension  oil  switches. — Lond.  Elec¬ 
trician,  March  10. 
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Wires,  Wiring  and  Conduits. 

Laying  of  Cables. — C.  Vernier. — A  paper  read  before  the 
(British)  Institution  of  Electrical  Engineers  on  the  laying  and 
maintenance  of  transmission  cables.  The  author  first  describes 
the  three  systems  that  are  used  at  present  for  laying  cables  in 
England  (the  draw-in  system,  using  pipes  or  ducts;  the  solid 
system,  using  wood,  earthenware  or  iron  troughing,  and 
armored  cables  laid  direct  in  the  ground  with  protective  cover¬ 
ings  of  planks  or  tiles).  Methods  of  joining  are  described  as 
follows  with  reference  to  a  recent  invention  of  the  author.  The 
method  of  joining  which  is  illustrated  in  Fig.  3  consists  in  using 
strips  of  flexible  copper  braid  (a)  which  are  laid  longitudinally 


along  the  conductors  and  which  are  bound  down  on  to  them 
lightly  by  a  circular  binding  of  copper  wire  (i>),  the  joint  being 
afterwards  soldered.  Joints  of  this  type  give  a  greatly  increased 
electrical  contact,  as  the  flexible  braid  is  compressed  tightly  into 
all  the  interstices  of  the  conductor  strand,  and  in  proof  of  this 
it  is  mentioned  that  a  joint  of  this  type  left  unsoldered  required 
one-third  of  a  ton  merely  to  pull  one  of  the  conductors  out  of 
the  braids.  A  similar  joint,  again  unsoldered,  was  run  up  gradu¬ 
ally  to  7000  amp  per  square  inch,  its  temperature  rise  being  at 
all  times  lower  than  that  of  the  conductor.  Fig.  4  shows  an 
alternative  type  of  this  joint  for  heavier  conductors  which  con¬ 
sist  of  more  than  three  strands  of  wire.  In  this  the  continuity 


Fig.  4 — Cable  Joint. 


of  each  strand  can  be  maintained  independently  by  separate 
layers  of  copper  braid.  The  copper  braid  when  soldered  and 
dissected  can  scarcely  be  distinguished  from  solid  copper,  so 
thoroughly  does  it  become  filled  with  the  solder,  which  it  holds 
like  a  sponge.  A  joint  which  the  author  considers  more  re¬ 
liable  than  either  of  these  two  types  and  one  which,  moreover, 
does  not  call  for  such  great  skill  on  the  part  of  the  joiner  is 
illustrated  in  Fig.  5.  In  this  type  of  joint  the  insulation  is  pro¬ 
vided  by  loosely  fitting  tubes,  preferably  micanite,  which  are 
sprung  over  the  cores,  the  conductor  joint  being  left  bare  inside 
them  and  the  tubes  overlapping  some  distarrce  over  the  ordinary 
paper  insulation  at  each  end.  The  tubes,  which  are  split  on 


Fig.  5 — Cable  Joint. 

one  side  with  a  lap  joint,  are  finally  taped  over  their  whole 
length  with  two  layers  of  insulating  tape  to  keep  them  together, 
and  the  three* tubes  are  separated  by  star-shaped  china  pieces 
taped  down  to  them,  which  keep  them  apart  and  center  them  in 
the  lead  sleeve.  This  lead  sleeve  is  then  filled  with  the  insu¬ 
lating  composition,  either  an  oil  or  a  viscous  joint-box  com¬ 
pound — preferably  the  latter — which  can  run  into  the  tubes  and 
all  parts  of  the  joint  box.  It  is  important  to  space  the  china 
separators  as  far  as  possible  from  the  ends  of  the  tubes,  so  as 
to  increase  the  leakage  path  between  cores  and  to  earth.  In  a 
joint  of  this  type  the  risk  of  puncture  between  cores  is  avoided, 
the  workmanship  is  of  the  simplest  description,  and  with  a 


suitable  joint-box  compound  breakdowns  are  not  likely  to  be 
caused  by  air. — Lond.  Electrician,  March  10. 

High-Tension  Cables. — L  Lichtenstein. — A  paper  in  which 
the  author  first  gives  data  on  the  perforation  voltage  and  the 
flexibility  of  modern  high-tension  cables  and  on  the  capacity  of 
modern  cable  works.  The  author  then  discusses  the  problems 
which  have  come  up  in  cable  manufacture  by  the  increase  of 
voltage.  It  is  necessary  to  study  further  dielectric  hysteresis 
and  the  heating  of  strongly  insulated  cables  due  to  the  heat 
developed  in  the  copper.  For  long  distances  and  high  voltages, 
say  above  30,000  volts,  the  problem  of  the  cable  capacity  becomes 
important.  Different  methods  of  compensating  the  charging 
current  are  discussed. — Eiek.  Zeit.,  March  2. 

Reinforced-Concrete  Poles. — M.  Foerster. — An  illustrated  ar¬ 
ticle  on  the  manufacture  of  reinforced-concrete  poles  by  the 
centrifugal  process,  with  the  results  of  tests  from  practice. — 
Elek.  Zeit.,  March  9. 

Electrophysics  and  Magnetism. 

Influence  of  Magnetic  Fields  on  Spectral  Rays. — G.  A.  Hem- 
SALECH. — The  influence  of  the  magnetic  field  on  the  duration  of 
the  spectral  rays  emitted  by  luminous  vapors  in  the  electric 

spark  is  that  the  duration  of  almost  all  of  the  rays  of  iron  is 

diminished  and  the  intensity  of  the  action  upon  the  different 
rays  is  selective.  Almost  all  rays  decrease  in  intensity,  except 

in  the  immediate  vicinity  of  the  electrode,  where  they  are  all 

reinforced  by  secondary  reactions,  (i)  The  general  effect, 
which  is  independent  of  the  orientation  of  the  discharge  with 
respect  to  the  lines  of  force  of  the  magnetic  field,  results  in  the 
decrease  of  the  duration  as  well  as  of  the  luminous  intensity 
of  the  rays  emitted  by  the  metallic  vapor.  (2)  The  longitudinal 
effect  produces  a  prolongation  of  the  duration  of  the  metallic 
rays  and  an  increase  of  their  brightness  as  well  as  of  the  bright¬ 
ness  of  the  air.  This  action  is  apparent  only  when  the  spark 
flashes  parallel  to  the  lines  of  force.  (3)  The  transverse  effect 
is  obtained  only  with  very  slow  discharges  (self-induction  in 
the  discharge  circuit  of  the  condenser)  when  the  spark  flashes 
perpendicularly  to  the  lines  of  force.  This  effect  is  shown  by 
a  prolongation  of  the  duration  of  certain  rays,  and  is  due  to  the 
displacement  experienced  by  the  oscillation  which  carries  the 
current  of  the  discharge  under  the  influence  of  the  field.  Its 
action  is  selective. — From  Moniteur  Scient.,  Vol.  74,  page  57; 
abstracted  in  Jour.  Franklin  Inst.,  March. 

Cathode  Drop  of  Potential. — L.  A.  Jones. — A  fresh  metal 
electrode  when  used  as  cathode  in  a  glow  current  in  helium  and 
argon  gives  off  hydrogen  at  the  rate  required  by  Faraday’s  law 
for  electrolytes.  This  effect  continues  only  ^or  a  few  minutes 
after  starting  the  current  and  then  only  when  fresh  metals  are 
used.  The  present  author  has  investigated  the  effect  which 
the  evolution  of  gas  by  the  cathode  produces  on  the  drop  of 
potential  at  the  cathode.  The  investigation  was  divided  intc 
two  parts,  the  first  dealing  with  the  effect  on  the  cathode 
potential  drop  under  a  constant-current  density;  the  second, 
with  the  effect  on  the  normal  cathode  potential  drop.  The  chief 
results  are  as  follows:  (a)  It  has  been  found  that  the  use  of 
a  metal  as  cathode  with  a  constant-current  density  greater  than 
the  normal  does  not  change  the  metal  in  a  way  such  as  to 
change  appreciably  its  cathode  potential  drop,  but  it  does  in 
general  lower  the  cathode  potential  drop  by  producing  some 
change  in  the  gas.  (b)  On  the  other  hand,  use  of  a  metal  as 
cathode  with  normal  current  density  increases  its  cathode 
potential  drop,  which  in  the  light  of  (a)  appears  reasonably  ex¬ 
plicable  only  by  assuming  that  in  the  first  case  the  cathode 
potential  drop  and  current  density  were  large  enough  to  keep 
the  surface  of  the  metal  clean  by  “disintegration,”  but  not  in 
the  second. — Phys.  Review,  March. 

Sounds  Produced  by  Sparks. — A.  Campbell  and  D.  W.  Dye. 
— An  account  of  an  experimental  investigation  carried  out  in 
the  (British)  National  Physical  Laboratory  on  very  high  sound 
vibrations  produced  by  electrical  sparks.  The  authors  have 
measured  the  wave-length  of  the  inaudible  high-frequency 
sound  waves  produced  by  spark  discharges,  Kundt’s  dust  method 
.  being  used.  The  electrical  frequency  varied  from  100,000  up 
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to  1,000,000  per  second.  It  was  found  that  the  sound  frequency 
was  double  that  of  the  spark  frequency,  as  was  to  be  expected. 
Sound  waves  were  measured  from  a  source  having  a  frequency 
of  140,000  up  to  800,000  per  second. — Lond.  Electrician, 
March  10. 

Units,  Measurements  and  Instruments. 

Calibrating  Fine  Capillary  Tubes. — T.  R.  Merto.n. — The 
methods  commonly  used  in  the  determination  of  the  bore  of 
capillary  tubes  are  direct  optical  measurement  of  the  bore  at 
the  orifice,  and  weighing  a  drop  of  mercury  which  occupies  a 
known  length  in  the  capillary.  When  very  fine  capillaries,  with 
an  internal  diameter  of  the  order  of  o.i  mm,  are  to  be  meas¬ 
ured,  these  methods  present  serious  difficulties.  The  author 
describes  experiments  made  with  the  object  of  investigating  the 
accuracy  with  which  a  measurement  of  the  electrical  resistance 
of  a  fine  glass  capillary  filled  with  mercury  can  be  made. 
From  this  a  mean  value  of  (where  r  is  the  internal  radius) 
can  be  calculated.  In  one  case  he  found  the  square  of  the 
radius  0.004192  mm*.  Hence  the  radius  itself  was  0.06474 
mm.  The  error  in  r*  is  probably  not  over  0.000002  mm*.  A 
measurement  of  r  with  a  microscope  and  micrometer  eyepiece 
gave  the  value  of  0.064  mm.  The  only  difficulty  which  arises 
consists  in  keeping  the  tubes  clean  and  free  from  moisture. — 
Phil.  Mag.,  March. 

Paralleling  Voltmeter. — An  illustrated  article  on  a  new  cen¬ 
tral-zero  voltmeter  of  English  make  for  alternating  currents 
for  paralleling  purposes.  The  windings  are  so  arranged  that 
equality  of  pressure  is  shown  by  the  pointer  standing  at  zero 
in  the  center  of  the  scale.  Should  the  voltage  of  the  incoming 
machine  be  higher  than  that  of  the  busbars  the  pointer  deflects 
to  one  side  of  the  scale,  and  if  lower  to  the  other.  One  side 
of  the  central  zero  is  marked  “too  high”  and  the  other  “too 
low”  to  correspond  with  the  voltage  of  the  incoming  machine. — 
Supplement  to  Lond.  Electrician,  March  10. 

Telegraphy,  Telephony  and  Signals. 

Underground  Wireless  Telegraphy. — G.  Leimbach. — On  the 
basis  of  theoretical  considerations  concerning  the  conductivity 
and  the  dielectric  constant  of  dry  rock  deposits  the  author 
shows  numerically  the  possibility  of  wireless  telegraphy  be¬ 
low  ground  through  rock.  Experiments  made  between  different 
potash  mines  at  a  depth  of  500  m  below  the  surface  of  the 
earth  have  been  successful  to  a  distance  of  about  2  km  (1.2 
miles).  The  author  thinks  that  wireless  telegraphy  might  have 
extended  applications  for  signaling  in  mines  as  long  as  the  rock 
is  non-conducting.  For  metallic  ore  and  coal  mines  the  method 
must  be  modified  if  applicable. — Elek.  Zeit.,  March  9. 

Miscellaneous. 

Electrical  Accidents. — S.  Jellinek. — A  paper  on  recent  prog¬ 
ress  in  the  pathology  of  electrical  accidents.  Electrical  engi¬ 
neers  often  consider  500  volts  as  the  danger  limit  for  direct 
current  and  300  volts  for  alternating  current,  but  a  voltage  of 
more  than  1000  may  not  cause  a  death,  while  deaths  have  oc- 
cured  with  voltages  as  low  as  too.  It  is  therefore  clear  that 
the  voltage  alone  is  not  the  determining  factor.  Besides  the 
voltage,  importance  is  attached  also  to  the  current,  the  time 
during  which  the  current  passes  through  the  body,  the  individual 
condition  of  the  man,  the  resistance  of  his  body  and  the  path 
or  paths  which  the  current  takes  through  his  body.  From  a 
physiological  viewpoint  every  electric  installation  should  be 
considered  with  special  precaution.  It  seems  to  make  a  great 
difference  whether  the  man  is  conscious  of  the  danger  in  which 
he  is  or  gets  a  shock  quite  unexpectedly.  In  the  latter  case  the 
result  seems  to  be  far  more  serious.  The  author  discusses  the 
burning  of  the  skin,  the  effects  of  Joulean  heat  developed  in 
the  body  and  the  specific  effects  on  the  different  organs  of  the 
body.  He  refers  briefly  to  first  aid  given  in  such  accidents 
and  recommends  strongly  that  systematic  statistics  of  all  elec¬ 
trical  accidents  should  be  kept. — Elek.  u.  Masch.  (Vienna), 
Feb.  26. 

Scientific  Research. — VV.  von  Siemens. — A  paper  on  the 
foundation  of  new  institutions  for  scientific  research,  with 
special  reference  to  the  Emperor  William  Society  for  the 
Promotion  of  Science.  From  the  funds  collected  a  chemical 


and  a  chemico-physical  institution  will  soon  be  opened  near 
Berlin. — Elek.  Zeit.,  March  9. 

Porcelain. — W.  Beck. — An  article  discussing  the  different 
properties  of  porcelain  which  make  it  useful  in  electrical  engi¬ 
neering  and  describing  various  types  of  insulators. — Elek.  u. 
Masch.  (Vienna),  Feb.  26. 


Book  Reviews. 


Electric  Cables.  Their  Construction  and  Cost.  By  D.  Coyle 
and  F.  J.  O.  Howe.  London:  E.  &  F.  X.  Spon.  New 
York:  Spon  &  Chamberlain.  466  pp.,  illus.  Price,  $5. 

A  thoroughly  practical  and  very  useful  cable  engineer’s 
pocket  hook.  It  relates  particularly  to  electric  distributing 
cables,  both  for  high-voltage  and  low-voltage  service ;  also  in 
lesser  degree  to  telephone  cables,  and  casually  in  a  few  par¬ 
ticulars  to  submarine  telegraph  cables.  Extensive  tables  for 
conversion  from  British  to  metric  measures  and  data  are  given, 
so  that  the  tables  are  applicable  either  to  British  or  Continental 
practice,  especially  German  practice.  In  many  particulars  it 
is  the  best  cable  handbook  that  has  yet  appeared.  Much  of  its 
contents  refers  more  particularly  to  European  practice  and 
can  be  taken  only  as  comparative  in  reference  to  United  States 
cable  manufacture.  The  contents  of  the  chapters  are  as 
follows : 

I.  Conductors.  2.  Impregnated  paper  insulation.  3.  Impreg¬ 
nated  jute  insulation.  4.  India  rubber  and  gutta  percha.  5. 
Paper  and  air-space  telephone  cable.  6.  Vulcanized  bitumen. 
7.  Tapes  and  braids.  8.  Lead  sheath.  9.  Steel-wire  armor. 
10.  Steel-tape  armor,  ii.  Labor,  charges  and  examples.  12. 
Complete  cables.  13.  Miscellaneous,  index,  index  to  tables. 


Continuous-Current  Machine  Design.  By  William  Cramp. 
M.I.E.E.  New  York:  D.  Van  Nostrand  Company.  240 
pages,  135  illus.  Price,  $2.50. 

A  short  textbook  on  the  design  of  direct-current  generators 
and  motors.  It  is  divided  into  twelve  chapters  on  the  follow¬ 
ing  subjects:  The  form  of  modern  machines;  general  pro¬ 
portions  of  modern  machines ;  relative  proportions  of  the  arma¬ 
ture  parts ;  relative  proportions  of  the  field  magnet  parts ;  re¬ 
lationship  betw'een  armature  and  field  strength ;  temperature 
rise ;  armature  windings ;  commutation  insulation ;  general 
mechanical  construction ;  costs ;  examples  of  procedure  in  de¬ 
sign.  The  treatment  is  direct  and  simple,  well  adapted  to  stu¬ 
dents  in  technical  schools.  The  machine  practice  is  essentially 
British  and  differs  in  a  number  of  details  from  the  American 
practice.  All  costs  are  in  British  money.  The  book  will  be  use¬ 
ful  to  students  of  dynamo  design,  particularly  as  illustrating 
British  methods.  It  will  also  be  useful  as  a  reference  of  costs 
and  sizes  for  designers. 


Handbuch  der  Telephonie.  By  Dr.  Victor  Wietlisbach 
Edited  by  Dr.  Robert  Weber.  Second  edition,  edited  by 
Johannes  Zacharias.  Vienna:  A.  Hartleben.  468  pages, 
447  illus.  Price,  12  marks. 

A  well-illustrated  and  carefully  prepared  textbook  on  teleph¬ 
ony  from  the  German  standpoint.  The  book  is  remarkable  in 
its  being  a  close  combination  of  physics,  mathematics  and 
engineering  practice.  The  original  author  was  technical  direc¬ 
tor  of  telephony  in  Switzerland.  The  first  succeeding  editor 
was  a  professor  of  physics  and  the  second  succeeding  editor 
an  engineer.  The  preparation  bears,  therefore,  the  marks  of 
the  physicist  and  the  engineer  side  by  side.  Thus,  immediately 
following  a  good  mathematical  theory  of  the  telephone  as  a 
vibration  reproducer  is  a  very  practical  description  of  the 
transmitters  in  actual  service,  with  details  of  their  construction 
and  installation.  The  book  will  be  of  much  interest  to  advanced 
students  of  telephone  engineering  desirous  of  becoming  ac¬ 
quainted  with  German  practice  and  theory  of  the  subject.  The 
practice  is  well  up  to  date,  but  some  of  the  mathematical  theory 
is  behind  the  times. 
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The  Engineering  Index  Annual  for  1910.  Compiled  by  the 
Engineering  Magazine.  New  York:  The  Engineering 
Magazine.  496  pages.  Price,  $2. 

The  present  is  the  ninth  volume  of  the  Index,  which  has 
been  issued  continuously  since  1884,  the  last  five  being  in 
“annual”  form.  The  references  are  arranged  in  very  con¬ 
venient  form  under  eight  general  heads,  namely,  civil  engineer¬ 
ing,  electrical  engineering,  industrial  economy,  marine  engi¬ 
neering,  mechanical  engineering,  mining  and  metallurgy,  rail¬ 
way  engineering,  and  electric  railways.  Under  each  of  these 
heads  the  items  are  placed  alphabetically.  The  present  edition 
contains  a  feature  representing  a  marked  improvement  over 
former  editions  in  a  “classification  of  the  index,”  which  gives 
not  only  the  main  and  sub-heads,  but  lists  also  every  catch¬ 
word.  This  classification  is  in  reality  a  topical  index  of  the 
contents  of  the  volume. 

In  addition  to  noting  the  title  of  each  article  indexed,  a  hint 
is  given  as  to  the  exact  character  of  the  article,  the  approxi¬ 
mate  number  of  words  and  the  price  at  which  the  full  text  of 
the  article  can  be  supplied.  The  book  is  highly  valuable  in 
giving  in  condensed  form  an  index  covering  practically  all  of 


the  important  articles  that  appeared  during  1910  in  the  engi¬ 
neering  journals  published  in  English,  and  many  in  'Spanish, 
Italian,  French  and  German. 


Physics.  By  Charles  Riborg  Mann  and  George  Ransom 
Twiss.  Revised  edition.  Chicago:  Scott,  Forcsman  & 
Company.  424  pages,  220  illus.  Price,  $1.25. 

The  volume  is  an  elementary  text-book  on  physics  adapted 
for  use  in  secondary  schools.  It  is  divided  into  two  parts,  the 
first  being  designed  to  represent  the  unit  of  physics  as  adopted 
by  the  North  Central  Association  of  Colleges  and  Secondary 
Schools.  The  second  is  more  advanced  and  is  intended  to  meet 
the  requirements  in  physics  of  the  College  Entrance  Examina¬ 
tion  Board.  The  descriptive  matter  is  very  clear  and  definite. 
The  illustrations  are  simple  and  diagrammatic.  No  mathema¬ 
tics  other  than  arithmetic  appear  in  Part  I,  while  only  very  ele¬ 
mentary  algebra  appears  in  a  few  places  in  Part  II.  The  book 
is  well  up  to  date,  although  elementary.  The  electron  theory, 
Rontgen-rays,  radioactivity  and  subatomic  energy  find  a  place 
under  “Molecular  Physics”  at  the  end.  The  book  will  recom¬ 
mend  itself  to  teachers  of  physics  in  the  secondary  schools. 


New  Apparatus  and  Appliances 


SWITCHBOARD  WATTMETERS. 


There  has  just  been  placed  on  the  market  a  complete  line  of 
single-phase  and  polyphase  wattmeters,  belonging  to  the  Weston 
electrodynamometer  type,  which  possess  many  novel  features 
of  construction  and  several  unique  operative  characteristics. 

All  of  the  instruments  have  the  same  base  dimensions.  The 
single-phase  meters  are  mounted  in  full-front  and  full-flush 
cases ;  while  the  polyphase  meters  are  equipped  with  three 
different  styles  of  cases — the  full  front,  the  full  flush  and  the 
semi-flush,  as  shown  in  Fig.  i.  The  semi-flush  case  brings 


at  diametral  points  while  winding ;  when  completed,  small 
curved  plates  are  cemented  to  the  inside  periphery  at  these 
points.  These  plates  are  perforated  with  a  hole  which  exactly 
fits  the  staff  and  are  fitted  with  tiny  ears  which  engage  an 
equally  tiny  pin  that  passes  entirely  through  the  staff.  By 
this  construction  the  coil  is  given  a  definite  and  fixed  position 
with  reference  to  all  other  working  parts  of  the  system,  each 
one  of  which  is  also  definitely  located  by  some  equally  positive 
means. 

The  fixed  system  includes  the  base,  the  field  coil  supports, 
the  field  coils,  the  bridge,  the  spring  abutments  and  the  jewels. 
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Fig.  1 — Semi- Flush  Polyphase  Wattmeter. 


Fig.  2 — Interior  of  Single-Phase  Watt¬ 
meter. 


Fig.  3 — Interior  of  Polyphase  Watt 
meter. 


the  front  of  the  instrument  in  the  same  plane  with  other 
standard  full-front  Weston  alternating-current  switchboard  in¬ 
struments  and  thus  harmonizes  with  them. 

The  general  assembly  and  arrangement  of  the  parts  is  shown 
in  Figs.  2  and  3.  The  entire  working  system  is  mounted  on 
one  base,  which  in  turn  is  secured  to  the  back  of  the  case  by 
two  stud  bolts.  By  removing  these  two  bolts  the  entire  move¬ 
ment  can  be  taken  out  without  disturbing  the  resistors  or  the 
switchboard  connections.  It  will  also  be  noted  that  the  con¬ 
struction  throughout  is  extremely  simple  and  accessible. 

The  movable  system  consists  of  a  circular  coil  of  silk- 
insulated  special  alloy  wire,  mounted  rigidly  on  a  staff  which 
also  carries  the  damper  vanes,  the  spiral  springs  and  the 
pointer,  as  shown  in  Figs.  4  and  5.  The  movable  coil  is  spread 


The  field  coils  are  mounted  coaxially  on  internal  flanges  fas¬ 
tened  to  the  coil  supports  (Fig.  4)  and  are  maintained  in  per¬ 
fect  alignment  by  the  supports  themselves,  which  are  accu¬ 
rately  rolled  to  gage  for  this  purpose.  The  conductors  in  these 
coils  are  so  liberally  proportioned  that  they  will  carry  double 
full  load  indefinitely  and  will  even  carry  three  times  full-load 
current  without  overheating;  the  wattmeters  may  therefore  be 
used  to  measure  full  load  at  power-factors  below  0.50. 

By  properly  choosing  the  proportions  of  the  fixed  and  mova¬ 
ble  coils  the  scales  of  the  wattmeters  have  been  rendered  uni¬ 
form  for  all  ranges.  This  is  the  first  electrodynamometer 
switchboard  wattmeter  to  have  a  uniform  scale;  in  switch¬ 
board  work  such  a  scale  is  of  special  value,  since  it  permits  the 
approximate  reading  of  the  load  from  a  distance  based  on  the 


general  position  of  the  pointer  with  reference  to  the  scale  as 
a  whole. 

The  coil  supports  shown  in  Figs.  4  and  5  are  made  of  a 
special,  high-strength,  high-resistivity  alloy.  The  favorable 
properties  of  this  alloy  in  conjunction  with  a  logical  disposi- ' 
tion  of  the  metallic  masses  have  reduced  the  eddy  currents  in 
these  parts  to  a  practically  negligible  quantity.  Eddy  currents 
have  previously  formed  a  serious  obstacle  to  the  attainment  of 
high  accuracy  with  alternating-current  wattmeters,  and  espe¬ 
cially  is  this  true  at  very  low  power-factors.  Tests  were  made 
on  one  of  these  wattmeters  at  frequencies  as  high  as  Qoo 
cycles  per  second  without  introducing  an  error  greater  than 
I  per  cent;  it  is  evident,  therefore,  that  eddy  currents  must 
be  quite  negligible. 

It  is  impossible  in  this  limited  space  to  give  a  detailed  de¬ 
scription  of  the  construction  of  the  instrument.  However,  there 
are  a  few  points  which  deserve  special  mention  both  on  account 
of  their  novelty  and  their  value.  These  special  features  are 
the  damper,  the  pointer,  the  zero  adjustment  and  the  terminals. 

A  switchboard  wattmeter  to  perform  its  functions  properly 
as  a  guide  to  the  operator  of  a  plant  must  be  accurate,  reliable, 
convenient  and  durable.  Furthermore,  it  must  indicate  the 
value  of  a  fluctuating  load  with  substantially  the  same  accuracy 
as  it  does  that  of  a  steady  load.  In  order  to  fulfil  this  last 


inertia  of  the  movable  system,  thus  requiring  increased  damp¬ 
ing  and  subjecting  the  bearings  to  unnecessary  wear,  which 
greatly  shortens  the  useful  life  of  the  instrument  .  The  third 
method  is  very  difficult  to  carry  out,  but  it  is  the  only  correct 
one.  This  is  the  method  which  is  used  in  the  Weston  damper. 

This  air  damper  consists  of  two  very  light  vanes  mounted 
symmetrically  upon  the  lower  end  of  the  instrument  staff,  as 
shown  in  Figs.  4  and  5 ;  each  vane  is  inclosed  in  a  damper 
chamber,  which  is  cast  in  one  piece  with  the  base  of  the  in¬ 
strument,  as  shown  in  Figs.  6  and  7.  Each  chamber  is  closed 
with  a  tight-fitting  cover,  the  only  opening  to  the  outside  being 
a  very  small  arc-shaped  space  left  to  allow  the  free  motion  of 
the  arm  which  carries  the  damper  vane.  Denoting  the  leakage 
through  this  space  to  and  from  the  outside  as  useless  and  that 
directly  around  the  edges  of  the  vane  as  useful  leaks,  that 
damper  which  has  the  highest  ratio  of  useful  to  useless  leakage 
will  be  the  most  efficient.  In  this  case  the  useless  leakage  has 
been  reduced  to  a  minimum  by  placing  the  vanes  and  chambers 
as  close  to  the  axis  as  possible.  This  arrangement  also  gives 
a  minimum  weight  and  moment  of  inertia  which  furthef  add 
to  the  effectiveness  of  the  damper  and  greatly  increase  the  use¬ 
ful  life  of  the  instrument.  By  this  construction  fhe  useless 
leakage  has  been  so  far  reduced  that  the  designer  by  suitably 
proportioning  the  clearness  space  between  the  vanes  and  the 


Fig.  7 — Coll  Sup¬ 
ports,  Polyphase 
Wattmeter. 


Fig.  5 — Movable  Sys- 
t  e  m,  Single  •  Phase 
Wattmeter. 


Fig.  6  —  Coll  Sup¬ 
ports,  Single  -  Phase 
Wattmeter. 


Fig.  4 — Movable  Sys. 
tern.  Polyphase  Watt, 
meter. 


chamber  can  get  any  desired  damping  effect.  Indeed,  it  is 
claimed  that  these  wattmeters  could  be  made  absolutely  dead¬ 
beat  were  it  desirable.  As  a  matter  of  fact,  a  slight  over¬ 
swing — about  2  per  cent — is  allowed  so  as  to  assure  the  user 
of  the  absence  of  friction  in  the  movement. 

The  pointer  is  a  vitally  important  part  of  an  indicating  in¬ 
strument.  It  must  be  light  and  must  have  a  low  moment  of 
inertia,  and  when  used  on  alternating-current  circuits  it  must 
have  a  natural  period  of  vibration  which  is  not  a  multiple  of 
the  frequency  of  the  electric  circuit,  so  that  it  will  not  be  set 
into  resonant  vibration.  All  of  the  above  characteristics  are 
claimed  for  the  trussed  pointer  used  in  these  wattmeters.  By 
this  form  of  construction  the  pointer  is  given  great  stiffness 
with  minimum  material.  Furthermore,  it  has  no  resonant 
point  at  any  commercial  frequency  between  15  cycles  and  900 
cycles  per  second. 

Another  novel  feature  is  the  adjustment  device  which  per¬ 
mits  the  adjustment  of  the  pointer  to  the  zero  position  by 
means  of  a  screwdriver  from  the  outside  and  without  removing 
the  instrument  from  the  board  and  without  disturbing  the  seals. 
Spring  sag  caused  by  shocks  received  during  transportation  is 
thus  rendered  perfectly  harmless.  This  adjustment  device  is 
so  designed  that  no  damage  can  result  to  the  instrument  by  its 
accidental  or  wanton  misuse. 

In  order  to  facilitate  the  installation  of  the  instrument  on 
the  switchboard  the  full-front  type  meters  are  fitted  with  a 


requirement  the  instrument  must  respond  quickly  and  accurate¬ 
ly  to  the  slightest  as  well  as  the  greatest  sudden  change  in 
load  and  must  come  to  rest  immediately  upon  cessation  of  that 
change. 

A  wattmeter  to  respond  promptly  to  changes  in  load  must 
have  a  high  ratio  of  torque  to  weight  of  the  moving  system, 
and  since  the  wear  on  the  pivots  is  dependent  almost  entirely 
on  the  weight,  this  high  ratio  should  be  gained  by  reducing  the 
weight  rather  than  by  increasing  the  torque.  The  moving  sys¬ 
tem  shown  in  Fig.  4  weighs  only  1.83  grams  and  is  so  designed 
as  to  give  a  minimum  moment  of  inertia. 

The  damper  used  in  these  meters  is  said  to  represent  the 
first  successful  attempt  to  utilize  the  full  damping  power  of 
air.  Air  dampers  depend  for  their  action  upon  the  compression 
of  air  on  the  advancing  side  and  the  rarefaction  of  air  on  the 
receding  side  of  a  moving  vane.  In  open  air  this  effect  is 
almost  negligible,  and  even  in  a  closed  chamber  it  is  but  slight 
ui.less  the  resistance  to  leakage  around  the  vane  is  relatively 
great. 

There  are  three  ways  of  increasing  the  damping  effect  of 
an  air  damper,  namely,  by  increasing  the  area  of  the  vane, 
by  increasing  the  speed  of  the  vane  and  by  increasing  the  re¬ 
sistance  to  leakage  around  the  vane. 

The  first  two  methods  can  easily  be  applied,  but  are  in¬ 
herently  defective,  since  every  increase  in  damping  effect  is 
offset  by  a  disproportinate  increase  in  weight  and  moment  of 
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new  form  of  terminal.  Each  terminal  on  all  ranges  below 
20  amp  is  surrounded  by  a  wrought-iron  sleeve,  three  or  four 
of  which  are  externally  threaded  to  receive  nuts  which  serve 
to  clamp  the  instrument  to  the  board.  On  ranges  above  20  amp 
no  sleeves  are  used,  but  the  nuts  are  screwed  directly  over  the 
terminals.  The  sleeves  also  protect  the  terminals  from  contact 
with  metallic  parts  of  the  board  and  serve  as  ground  terminal 
for  the  case. 

The  polyphase  meters  consist  essentially  of  two  single-phase 
movements  with  their  movable  coils  mounted  on  the  same 
staff,  so  that  the  resultant  torque  is  indicated  by  the  pointer 
on  a  single  scale.  The  construction  is  shown  clearly  in  Figs. 
3,  4  and  7. 

The  claims  for  accuracy  under  all  the  very  variable  condi¬ 
tions  of  practical  w'ork  are  quite  unusual.  For  instance,  all  of 
these  wattmeters  have  a  guaranteed  accuracy  of  i  per  cent  in-v 
dependent  of  frequency  changes  from  15  cycles  to  900  cycles 
per  second;  of  temperature  changes  from  50  deg.  Fahr.  below 
to  50  deg.  Fahr.  above  normal  temperature;  of  fluctuations  in 
power-factor  from  0.50  lag  to  0.50  lead,  and  of  variations  of 
wave  form  within  the  limits  of  general  commercial  work. 
They  may  be  used  interchangeably  and  with  the  same  accu¬ 
racy  on  direct-current  and  alternating-current  circuits. 

The  above-described  wattmeters  have  been  placed  on  the 
market  by  the  Weston  Electrical  Instrument  Company,  New¬ 
ark,  N.  J. 


INDIVIDUAL  AND  ADJUSTABLE-SPEED  MOTOR 
DRIVE,  WITH  AUTOMATIC  STARTING  IN 
NEW  CHICAGO  CAR  SHOPS. 


rebuilt  for  individual  motor  operation.  In  many  instances  ad¬ 
justable-speed  motors  were  used  to  advantage  to  replace  cone- 
pulley  and  change-gear  speed  adjustments,  some  ingenious  sub¬ 
stitutions  being  made  to  adapt  the  machines  for  self-contained 
operation.  In  the  new  shops,  too,  all  of  the  motors  are  ar¬ 
ranged  for  automatic  starting  from  push-buttons  mounted  at 
convenient  points  on  the  machines  they  drive,  the  starting  appa- 


Flg.  2 — Milling  Cutter  Adapted  to  Be  Driven  by  Adjustable-Speed 

Motor. 


What  are  perhaps  the  most  modern  and  complete  wood¬ 
working  and  machine-tool  shops  ever  built  for  electric  car  con¬ 
struction  and  repair  purposes,  employing  throughout  the  most 
improved  features  of  individual-motor  drive,  automatic  start¬ 
ing  and  adjustable-speed  motors  where  varying-speed  tools  are 
to  be  operated,  have  just  been  completed  by  the  Chicago  Rail¬ 
ways  Company  in  its  newly  reconstructed  and  re-equipped  West 
Side  car  shops  at  Lake  and  Harding  Streets,  Chicago.  These 
shops,  besides  making  all  repairs  on  the  2400  cars  in  the  service 
of  the  company  on  its  North  and  West  Side  lines,  are  now  en- 


Flg.  1 — Corner  of  Machine  Shop. 


gaged  in  reconstructing  325  old-style  double-truck  cars  into 
double-vestibule  pay-entrance  type,  and  are  also  building  200 
new  large  double-truck  cars  for  the  same  service. 

In  the  reconstruction  of  these  wood-working  and  machine 
shops,  which  has  been  going  on  during  the  last  year,  a  number 
)f  new  tools  and  machines  have  been  installed,  while  a  great 
many  others,  formerly  designed  for  line-shaft  drive,  have  been 


ratus  itself  being  inclosed  in  cabinets  and  placed  out  of  the 
way  of  interference  or  curiosity.  The  installation  is  also 
unusual  in  being  operated  from  a  grounded  Sjo-volt  direct- 
current  circuit. 

In  all  there  are  about  140  motors  in  the  shop  departments, 
sixty  of  these  being  in  the  wood  mill  and  eighty  in  the  machine 
shop.  A  view  of  a  portion  of  the  machine  shop  is  given  in 
Fig.  I.  With  the  exception  of  a  32-hp  Westinghouse  3-to-i 
adjustable-speed  motor  driving  a  Sellers  car-wheel  lathe  and 
a  2-hp  Roth  motor  driving  a  nut-tapper,  all  of  the  wood-work¬ 
ing  and  machine  tools  are  driven  by  Reliance  motors,  about  40 
per  cent  of  these  being  of  the  adjustable-speed  type,  in  which 
the  speed  variation  is  accomplished  by  drawing  the  armature 
aside  and  so  increasing  the  air-gap  of  the  motor.  The  constant- 
speed  motors  range  in  rating  from  l  hp  to  40  hp,  while  the 
adjustable-speed  motors  range  from  hp  to  12  hp,  with 
speed  change  ratios  from  3-to-i  to  8-to-i,  The  entire  shop 
equipment  aggregates  about  600  hp  in  motors,  and,  although  the 
energy  consumption  of  the  motors  in  the  machine  shop  is  inter¬ 
mittent,  as  is  characteristic  of  this  class  of  work,  the  long-hour 
operation  of  the  machines  in  the  wood  mill  brings  the  load- 
factor  of  the  entire  installation  up  to  about  40  per  cent  on  the 
ten-hour-working-day  basis. 

Twenty-three  of  the  automatic  motor  starters,  with  push¬ 
button  control,  are  of  the  Monitor  limit-switch  type,  the  other 
105  starters  being  of  the  Cutler-Hammer-Schureman  type  with 
either  solenoid-operated  sliding  contacts  or  cam-operated 
switches.  The  Monitor  starters  for  i-hp  and  2-hp  motors 
have  two-point  limit-switch  starting;  3  hp  to  5  hp,  four  points; 
7  hp  to  10  hp,  five  points,  and  15  hp,  six-points.  In  the  Monitor 
starter  series-connected  limit  switches  are  operated  successively 
as  the  starting  current  taken  by  the  motor  falls  to  predetermined 
values  at  which  switches  drop  in,  cutting  out  resistor  steps.  In 
this  way  the  current  taken  by  the  motor  during  starting  is 
limited  to  definite  value,  the  motor  being  accelerated  under 
proper  starting-current  conditions  regardless  of  the  time  taken 
in  getting  under  way.  The  Schureman  automatic  starters  for 
motors  under  10  hp  are  of  the  solenoid-operated  pivoted  con¬ 
tact-arm  type ;  for  10  hp  to  20  hp,  the  solenoid-operated  sliding 
type,  and  for  the  30-hp  and  40-hp  motors,  the  cam-operated 
multiple-switch  type. 
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Fig.  A — Lathes  Driven  by  Adjustable-Speed  Motors. 

main  feeders  from  the  power  stations  to  the  shops  are  also  pro¬ 
tected  by  two  circuit-breakers  in  each  line.  The  plan  of  section- 
alizing  the  various  machine  motors  under  panel  boxes  con¬ 
taining  circuit-breakers,  fuses  and  knife  switches  will  also  be 
carried  out  in  the  machine  shop,  as  has  already  been  done  in 
the  wood  mill,  the  distribution  lines  being  laid  under  the  floor 
in  conduit. 


Fig.  5 — Direct- Driven  Double- End  Tenoner. 

vidual  adjustable-speed  drive  a  ^-in.  steel  band  was  shrunk 
onto  the  cone  pulley  and  into  this  gear-teeth  were  cut,  an  inter¬ 
mediate  rawhide  idler  being  inserted  between  the  gear  and  the 
pinion  of  the  3.5-hp  6-to-i  motor.  A  similar  feat  of  shrink¬ 
ing  and  cutting  gear  teeth  in  an  external  band  was  accomplished 
on  a  S4-in.  Hamilton  engine  lathe. 

The  machine  shop  contains  a  number  of  other  interesting 


Descriptions  of  some  of  the  instances  in  which  individual- 
motor  drive  and  adjustable-speed  operation  were  applied  to  the 
125  machine  tools  in  the  wood  mill  and  machine  shop  will  be 
of  interest. 

Fig.  2  shows  a  No.  5  Kempsmith  milling  machine,  now  driven 
by  a  5-hp  Reliance  adjustable-speed  motor  with  a  speed  range 
of  3.4-to-i,  through  a  gear  train  comprising  a  rawhide  motor 
pinion,  cast-iron  idler,  rawhide  idler,  and  cast-iron  gear  on  the 
headstock  quill.  In  place  of  this  main  quill  a  three-step  cone 
pulley  was  formerly  mounted  on  the  milling  shaft,  being  ar¬ 
ranged  for  belt  drive  from  a  countershaft.  While  the  train 
of  gears  shown  is  unusual,  it  was  adopted  in  this  case  to  permit 
the  motor  to  be  placed  on  this  side  so  that  its  speed-regulating 
hand-wheel  could  be  brought  under  the  operator’s  hand.  The 
starting  and  stopping  push-buttons  and  the  conduit  wiring  to 
them  are  shown  alongside  the  sliding  head  at  the  top  of  the 
machine.  The  automatic  starter  is  inclosed  in  the  steel  cabinet 
just  behind  the  motor.  The  illustration  shows  the  simple 
bracket  which  it  was  necessary  to  construct  to  carry  the  motor. 

Fig.  3  shows  a  group  of  24-in.  to  32-in.  drill  presses  now 
driven  by  3.5-hp  adjustable-speed  motors  with  a  speed  range 
of  6-to-i,  but  formerly  obtaining  their  speed  changes  by  means 
of  cone  pulleys,  the  largest  steps  of  which  are  still  in  use  by 
the  belts  from  the  adjustable-speed  motor.  These  cone  pulleys, 
now  useless,  of  course,  will  be  replaced  by  simple  pulleys. 

Fig.  4  illustrates  one  of  the  four  Lodge  &  Davis  27-in.  lathes 
driven  by  5-hp  motors.  These  applications  show  especially  the 
results  obtained  in  avoiding  gaps  in  spindle  speed  ranges  by 
replacing  the  former  five-step  cone  pulleys  with  adjustable- 
speed  motors.  With  the  former  lo-to-i  back-gears  the  possible 
spindle  speed  ranges  of  these  machines  were  7.5  to  30  and  75 
to  300,  leaving  a  150  per  cent  speed-gap.  With  6-to-i  adjust¬ 
able-speed  motors  the  range  is  now  8.3-to-50  with  back-gears 
in  and  SO-to-300  with  open  belt.  In  converting  these  lathes  the 
back  tail  gears  were  moved  up,  as  shown  in  the  picture,  leaving 
space  for  mounting  the  motor,  and  a  rawhide  compound  idler, 
carried  in  bearing-stands  at  each  end  to  insure  its  alignment, 
was  inserted  between  the  spindle  gear  and  the  motor  pinion. 

The  Warner  &  Swasey  i-in.  screw  machine  was  adapted  from 
a  three-step  cone-pulley  drive  giving  2-to-i  speed  reduction, 
without  back  gears,,  but  is  now  driven  by  a  2-hp  6-to-i 
adjustable-speed  motor. 

In  arranging  a  No.  l  Kempsmith  milling  machine  for  indi¬ 
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The  550-volt  direct-current  energy  supply  for  operating  the 
shops  is  brought  over  independent  lines  from  the  Western  Ave¬ 
nue  power  house  of  the  company,  and  from  the  Cicero  sub¬ 
station,  the  alternating-current  input  of  which  is  primarily 
generated  in  the  Fisk  and  Quarry  Street  stations  of  the  Com¬ 
monwealth  Edison  Company.  From  the  main  distribution 


Fig.  3 — Group  of  Drill  Presses. 

switchboard  at  which  the  supply  feeders  end  lines  are  carried 
underground  to  panel  boards  mounted  on  the  walls  of  the 
wood  mill,  each  of  which  contains  the  circuit-breakers,  fuses 
and  switches  for  the  motors  of  the  machines  in  its  immediate 
vicinity.  The  wood  mill  is  thus  divided  into  four  sections, 
each  fed  through  its  respective  panel  box.  The  550-volt  un¬ 
grounded  or  trolley  side  of  the  circuit  to  each  motor  is  equipped 
with  a  circuit-breaker  and  fuse,  while  in  the  grounded  or  rail 
side  of  the  line  there  is  inserted  a  single-pole  knife  switch. 
These  circuit-breakers,  fuses  and  knife  switches  are  mounted 
in  parallel  rows  in  the  panel  boxes.  By  the  aid  of  the  circuit- 
breakers  and  switches  any  motor  can  be  entirely  disconnected 
from  the  line  for  inspection  or  repairs,  and  as  all  live  parts 
of  the  motors  are  carefully  insulated  from  possible  grounds, 
the  liability  of  trouble  has  been  reduced  to  a  minimum.  The 
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examples  of  converting  belted  machines  to  direct-motor  drive. 
Among  those  in  which  a  gear  has  replaced  tight  and  loose  pul¬ 
leys  are  a  double-end  punch  and  shear  driven  by  a  5-hp  motor 
and  a  30-in.  Whitcomb  planer.  Other  tools  now  motor-driven 
are:  Acme  2-in.  bolt  cutter,  3.S-hp,  6-to-i  motor;  20-in.  Gould 
&  Eberhard  shaper,  5-hp,  6-to-i  motor;  Niles  axle  lathe,  7.S-hp, 
3-to-i  motor;  Burr  key-seater,  5-hp,  3.25-to-i  motor;  54-in- 
American  metal  planer,  15-hp,  2-to-i  motor;  2-ft.  plain  radial 
drill,  3.5-hp,  6-to-i  motor;  six-spindle  multiple  drill,  2-hp 
6-to-i  motor. 

A  60-in.,  three-drum  Columbia  sander  is  driven  by  a  20-hp 
motor  which  has  been  inserted  in  the  center  of  the  regular 
countershaft,  enough  shaft  being  cut  away  to  make  the  machine 
a  self-contained  unit.  In  fitting  a  26-in.  McDonough  band  re¬ 
saw  for  a  30-hp  constant-speed  motor  it  was  necessary  to  drop 
the  concrete-motor  foundation  16  in.  below  the  floor  level,  but 
the  unit  is  thoroughly  successful.  The  15-hp  motor  shown  in 
Fig.  5  drives  a  Hayes  double-end  tenoner,  and  is  controlled  from 
push-buttons  front  and  rear.  The  saws,  cut-offs,  chain  car¬ 
riage  and  other  attachments  of  the  tenoner  are  all  driven  by 
the  motor  through  the  shaft,  which  replaced  a  tight-and-loose- 
pulley  connection.  A  i6-in.  four-head  car-sill  machine  driven 
by  a  40-hp  motor  is  provided  with  four  push-button  stations, 
from  any  of  which  the  stopping  and  starting  of  the  motor  can 
be  controlled.  The  only  adjustable-speed  motor  in  the  wood 
shop  is  one  of  5  hp  with  a  speed  range  of  3-to-i,  driving  a 
rod-and-dowel  machine.  Different  cutting  speeds  are  required 
for  turning  out  round  rods  of  from  in.  to  in.  diameter. 

The  shops  are  warmed  by  a  hot-air  heating  system,  motor- 
driven  blowers  being  used  to  circulate  the  air  through  the 
pipes.  Other  blowers  are  used  to  remove  shavings  from  the 
wood  mill  and  to  create  forge  drafts  for  the  blacksmith  shop. 
Compressed  air,  delivered  by  motor-driven  compressor  sets,  is 
piped  about  the  barns  and  shops  for  cleaning  purposes.  The 
machine  shop,  which  measures  228  ft.  x  72  ft.,  is  lighted  by 
Cooper  Hewitt  mercury-vapor  lamps,  while  the  wood  mill  is 
lighted  by  inclosed-arc  lamps,  five  in  series  across  the  trolley 
circuit. 

The  car  shops  herein  described  and  the  other  new  car  sta¬ 
tions,  all  of  which  provide  for  car  maintenance,  were  designed 
under  the  direction  of  Mr.  J.  Z.  Murphy,  chief  engineer  of  the 
Chicago  Railways  Company,  in  consultation  with  the  Board  of 
Supervising  Engineers,  Chicago  Traction. 


ELECTRIC  MOTORS  IN  AN  ARTIFICIAL  ICE 
PLANT. 


In  the  manufacture  of  artificial  ice  it  is  necessary  to  pro¬ 
duce  a  sufficiently  low  temperature  to  freeze  the  water.  To 
obtain  this  the  Crystal  Ice  &  Storage  Company,  Buffalo,  N.  Y., 
utilizes  the  principle  of  the  rapid  absorption  of  heat  by  the 
evaporation  of  liquid  ammonia.  A  long  tank  is  divided  into 
compartments  by  plates  15^2  ft.  long  and  9j4  ft.  wide.  Be- 


Flg.  1 — Induction  Motor  Driving  Ice  Machines. 


tween  each  two  compartments  there  are  two  plates  spaced  a 
sufficient  distance  apart  to  admit  of  a  system  of  coils  for  con¬ 
veying  the  liquid  ammonia  being  placed  there  in  contact  with 
both  plates.  Spring  water  is  placed  in  the  compartments,  and 
the  evaporation  of  the  liquid  ammonia  extracts  heat  from  the 
water  in  contact  with  the  plates,  causing  ice  to  form  on  them. 
The  ice  is  allowed  to  get  12  in.  thick  before  harvesting.  There 
are  sixteen  tanks  in  use,  each  containing  plates  for  eight  cakes 
of  ice. 

In  order  that  the  ammonia  may  be  used  again  and  again 


BAKELITE  AS  AN  INSULATOR  IN  INFLUENCE 
MACHINES. 


German  patent  of  Dr.  H.  Wommelsdorf  for  improvements  in  "  ■ 

inade^  of  glass  ^or  hard  rubber.^  B^th  these  materials  have  dis- 

tests  the  unexpected  fact  was  established  that  influence  ma¬ 
chines,  the  inducing  parts  of  which  (for  instance,  disks)  are  Fig.  2 — Cake  of  Ice  Suspended  from  Crane,  Showing  Iron  Supports, 

made  of  this  material,  give  an  appreciably  greater — almost 
double — the  quantity  of  electricity  (coulombs)  than  influence 
machines  of  the  same  size  and  the  same  design  with  hard- 
rubber  disks.  It  was  further  found  that  paper  or  pasteboard 
impregnated  with  bakelite  A  and  then  treated  in  the  well-known 
.nanner  in  a  bakelizer  may  also  be  used,  since  by  this  treat¬ 
ment  the  paper  or  pasteboard  is  changed  into  an  excellent 
insulator. 


after  evaporation  it  is  liquefied  by  a  double-cylinder  compres¬ 
sor  (Fig.  i)  driven  by  a  200-hp,  2200-volt  induction  motor  by 
means  of  a  rope  drive.  To  produce  ice  free  from  air  bubbles 
the  water  in  contact  with  the  freezing  plates  is  agitated  by 
means  of  compressed  air  admitted  from  a  perforated  pipe 
placed  near  the  bottom  of  the  tank.  The  circulation  produced 
by  the  air  bubbles  floating  upward  through  the  water  assists  in 
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removing  the  impurities  and  air  bubbles  from  the  surface  of  the 
ice.  To  facilitate  handling  the  large  cakes,  which,  when  12  in. 
thick,  weigh  about  9400  lb.,  two  eyebolts  are  frozen  into  each 
cake  of  ice,  as  shown  in  Fig.  2.  When  the  cake  is  built  up  to 
the  desired  thickness  hot  ammonia  gas  is  sent  through  the  pipe 
system,  loosening  the  cake  from  the  plate. 

The  tanks  are  arranged  in  two  rows,  each  served  by  a  7-ton 


Fig.  3 — Induction  Motor  Operating  Tipping  Table. 

crane.  Each  crane  is  operated  by  two  induction  motors  of 
5-hp  and  3-hp  capacity  respectively  and  of  the  slip-ring  type, 
as  they  are  required  to  start  under  load.  These  remove  the 
cake  of  ice  from  the  tank  and  carry  it  to  the  tipping  table, 
shown  in  Fig.  3. 

After  the  cake  is  placed  on  the  tipping  table,  the  bolts  are 
removed  by  applying  a  heavy  current  of  electricity  to  the  rods. 
The  projecting  terminals  at  the  lower  end  of  the  bolts  are  con¬ 
nected  together  by  means  of  a  flexible  copper  cable  and  voltage 
is  applied  to  the  upper  ends.  A  specially  wound  transformer  is 
used  for  this  purpose,  rated  at  i  kw  at  4  volts  on  the  secondary. 
The  250  amp  thus  obtained  will  loosen  the  bolts  in  about  one 
minute. 

The  tipping  table  is  operated  by  a  2-hp  motor  wired  for 


rig.  4 — Induction  Motor  Operating  Ice-Cutting  Saw. 

reverse  operation  as  well  as  direct  to  allow  a  range  of  motion 
of  the  table  through  nearly  180  deg.,  permitting  placing  the 
cake  with  its  flat  side — that  is,  the  side  which  was  next  to  the 
freezing  plate — down,  regardless  of  its  position  when  removed 
from  the  tank. 

For  distribution  to  customers  the  cake  is  now  cut  into  smaller 


cakes  by  the  motor-operated  saw  shown  in  Fig.  4.  This  saw 
is  mounted  on  a  revolving  stand  and  traveler  so  arranged  that 
a  cut  may  be  made  either  sidewise  or  lengthwise  of  the  cake. 
The  motor  speed  is  1500  r.p.m.  and  it  drives  the  saw  at  a  speed 
of  about  1200  r.p.m. 

The  panel  for  controlling  the  supply  is  equipped  with  a  poly¬ 
phase  indicating  wattmeter,  a  polyphase  watt-hour  meter  and 
an  automatic  oil  switch  provided  with  both  overload  and  low- 
voltage  release  coils.  Air-break  switches  are  installed  in  the 
incoming  lines  so  that  the  panel  may  be  isolated  in  case  it  is 
desired  to  inspect  the  panel  equipment.  Another  panel  controls 
a  2oo-hp  induction  motor  driving  the  ammonia  compressor  and 
is  equipped  with  an  ammeter  and  a  lOO-amp  oil  switch  with 
series  overload  coils. 

The  Crystal  Ice  &  Storage  Company  purchases  its  energy 
from  the  Cataract  Power  &  Conduit  Company,  local  distrbut- 
ing  agent  for  the  Niagara  Falls  Power  Company.  Only  two  men 
are  required  to  handle  the  entire  output  of  this  plant  from  the 
freezing  tanks  to  the  loading  platform.  The  average  daily 
production  is  about  78  tons,  although  during  the  hot  weather 
the  output  sometimes  runs  as  high  as  too  tons  per  day.  The 
building  is  lighted  throughout  by  tungsten  lamps  of  the  60-watt 
and  loo-watt  sizes. 

The  entire  electrical  equipment,  including  induction  motors, 
transformers,  switchboard  panels  and  controlling  apparatus, 
was  furnished  by  the  General  Electric  Company,  Schenec¬ 
tady,  N.  Y. 


A  “BATTERY  SMOKER”  IN  CHICAGO. 


On  the  eve  of  the  Maintenance  of  Way  convention  in  Chi¬ 
cago  the  Electric  Storage  Battery  Company  gave  a  “battery 
smoker”  at  the  rooms  of  the  Western  Society  of  Engineers 
on  March  20.  Employees  of  the  signal  and  car-lighting  depart¬ 
ments  of  the  railroads  and  others  interested  in  storage  batteries 
were  invited  to  enjoy  the  hospitality  of  the  company.  Mr. 
Godfrey  H.  Atkin,  the  Chicago  manager,  presided,  and  there 
was  an  attendance  of  over  200.  Mr.  H.  M.  Beck,  engineer  of 
operation  of  the  battery  company,  gave  an  interesting  illus¬ 
trated  talk  on  storage  batteries  and  their  manufacture  and  care. 
He  dwelt  at  length  on  the  possibilities  of  the  Tudor  plate  for 
car  lighting  and  the  new  Ironclad  Exide  battery  for  vehicle 
work,  and  exhibited  some  interesting  curves  showing  life  and 
capacity.  After  the  lecture  the  assembly  was  entertained  at 
supper  by  the  Electric  Storage  Battery  Company,  Mr.  Atkin 
doing  the  honors. 


ENAMEL  WIRE. 


The  demands  of  the  larger  manufacturers  of  electrical  ap¬ 
paratus,  particularly  apparatus  of  the  types  in  which  small 
magnetic  coils  are  used,  for  an  insulated  wire  which  would 
enable  them  to  increase  the  efficiency  of  their  product  while 
decreasing  its  cost  have  led  to  the  development  of  a  black 
enameled  insulation  for  magnet  wire.  Prior  to  the  development 
of  black  enameled  magnet  wire  attempts  had  been  made  to 
produce  a  satisfactory  substitute  for  silk  insulation.  These 
were  not  successful,  as  the  product  either  did  not  possess  many 
of  the  essential  features  of  satisfactory  insulation  or  it  was 
not  such  that  it  could  be  manufactured  commercially.  Black 
enameled  wire  is  now  offered  to  the  market  by  the  Western 
Electric  Company.  It  is  claimed  for  this  wire  that,  while  the 
black  enameled  insulation  is  only  0.0002  in.  to  0.0004  in.  in 
thickness,  it  is  so  elastic  that  when  the  wire  is  stretched  to 
the  breaking  point  the  enameled  insulation  does  not  break  until 
the  wire  itself  gives  way.  It  will  withstand  the  ordinary  atmos¬ 
pheric  corrosives  and  the  severe  atmospheric  conditions  of 
shops,  factories,  tropical  climates  and  the  seacoast.  The 
manufacturer  claims  that  it  is  not  injured  by  exposure  to  a 
temperature  of  250  deg.  Fahr.,  a  temperature  which  will  destroy 
the  tensile  strength  of  cotton  or  silk  in  a  few  hours.  The 
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enamel  cannot  be  removed  from  the  wire  by  the  ordinary  even  though  the  pump  and  motor  are  mounted  on  the  same 

solvents,  and  the  wire  can  be  handled  as  easily  and  successfully  cast-iron  bed  plate, 

as  a  silk-insulated  wire.  One  of  the  great  advantages  possessed 
by  black  enameled  wire  is  its  small  diameter  as  compared  with 
that  of  single  silk  or  cotton-insulated  wire.  The  winding  space 
(for  a  specified  number  of  turns)  saved  by  black  enatneled  wire 
over  single  silk  No.  34  B.  &  S.  wire  is  25  per  cent. 


GENERAL  ELECTRIC  COMPANY  DINNER  AT 
BOSTON. 


The  annual  dinner  of  the  General  Electric  Company  at 
Boston  to  central-station  representatives  was  held  at  the  Hotel 
Somerset  on  March  24.  Mr.  Charles  B.  Davis,  manager  of  the 
Boston  office,  presided,  and  the  principal  speakers  were  Mr 
H.  W.  Buck,  Mr.  J.  R.  McKee  and  Mr.  E.  W.  Burdett.  Mr. 
Buck  pointed  out  the  opportunities  lying  at  Boston’s  door  in 
the  line  of  transmitting  hydroelectric  energy  from  the  rivers  of 
Maine  to  Massachusetts.  Mr.  McKee  opposed  the  granting  of 
limited-power  franchises  by  the  government  and  declared  that 
the  best  results  can  be  secured  by  placing  public  utilities  in 
private  hands,  under  State  supervision  and  regulation.  Mr. 
Burdett  discussed  the  subject  of  hydroelectric  energy  from  the 
side  of  the  possible  damage  that  might  result  industrially  from 
the  introduction  of  such  energy,  maintaining  that  in  the  long 
run  it  should  result  in  increased  prosperity. 


SUBSTITUTION  OF  ELECTRIC  FOR  STEAM  PUMP 
IN  A  STONE  QUARRY. 


The  accompanying  view  taken  at  a  quarry  where  a  steam  en¬ 
gine  partly  dismantled  has  been  left  to  rust  out  its  days  in  the 
weather  is  of  the  interior  of  a  shanty  in  which  an  electric  pump 
is  installed.  The  view  shows  the  motor  and  the  pump,  installed 
across  the  end  of  the  shanty  close  to  the  suction  and  delivery 
pipes.  As  the  motor  is  about  2j4  ft.  high,  an  idea  may  be  had 
of  the  relative  sizes. 

This  outfit,  consisting  of  a  high-duty  American  centrifugal 
pump  driven  by  a  30-hp  Westinghouse  alternating-current  motor 
running  at  690  r.p.m.,  was  installed  over  a  year  ago  by  the 
Kankakee  Electric  Light  Company  in  the  stone  quarry  of 
McLaughlin  &  Mateer,  Kankakee,  Ill.,  to  keep  the  quarry  dry, 
and  has  been  giving  excellent  service  ever  since. 

The  pump  delivers  1100  gal.  per  minute  against  a  discharge 
head  of  55  ft.  and  a  maximum  suction  lift  of  25  ft.  from  the 
quarry  sump.  The  water  is  started  and  stopped  by  a  ball  float 
and  master  switch  in  the  pump  house  and  a  magnetic  starter 
on  the  bank  above  the  quarry.  The  pump  works  automatically, 
running  eight  hours  out  of  the  twenty-four — that  is,  the  sump 
fills  in  one  hour  and  the  pump  empties  it  in  a  half-hour. 

The  owners  of  the  quarry  were  somewhat  skeptical  of  the 
powers  of  the  pump  when  it  first  appeared  on  the  scene  and 
called  it  a  “toy,”  owing  to  its  diminutive  appearance  beside 


SPRAGUE  ELECTRIC  FANS, 


The  Lundell  fans  built  by  the  Sprague  Electric  Company, 
New  York  City,  have  enjoyed  an  enviable  reputation  because  of 
excellence  in  design  and  long  service.  The  line  includes  desk, 
bracket,  telephone,  oscillating,  ceiling,  column  and  exhaust  fans 
for  standard  direct-current  circuits,  and  in  addition  the  Sprague 
company  is  offering  a  line  of  alternating-current  fans  covering 
the  entire  range  of  usage.  The  universal-joint,  oscillating  fan 
serves  as  a  typical  illustration  of  the  Lundell  type,  which,  as 
is  well  known,  possesses  a  single  field  coil.  The  fan  is  illustrated 


Universal  Fan, 


Motor- Driven  Pumping  Outfit. 


tile  steam  pump.  When  the  pump  was  connected  and  ready  to 
V.  ork  they  came  around  confidently  expecting  that  this  new 
device  would  be  totally  inadequate,  but  when  the  equipment 
dug  right  into  the  load  and  pumped  water  in  a  large  stream 
and  never  once  hestitated  until  the  sump  was  emptied  orders 
were  given  for  the  complete  abandonment  of  the  steam  equip- 
i‘‘cnt. 

The  motor  application  is  a  particularly  good  one.  The  first 
po;nt  of  excellence  is  the  use  of  a  flexible  coupling  between 
tiic  pump  and  the  motor,  which  permits  slight  inaccuracies  in 
the  alignment  of  the  two  shafts.  Some  form  of  flexible 
coupling  should  preferably  be  used  on  all  installations  where 
tlu'  motor  is  direct-connected  to  any  two-bearing  machine. 
Ti  e  second  point  is  the  excellent  concrete  foundation  provided. 


herewith.  The  worm-gear  mechanism,  which  is  entirely  in¬ 
closed  within  a  dustproof  enameled-iron  casing,  is  of  generous 
proportions  and  possesses  no  fine  gears.  This  is  conducive  to 
durability  in  the  small  details  and  is  characteristic  of  the 
design  of  the  entire  line.  The  oscillating  mechanism  is  con¬ 
trolled  by  an  indicator  knob  mounted  at  the  rear  of  the  gear 
casing  and  is  arranged  so  that  the  fan  body  may  be  adjusted 
to  any  desired  fixed  position  or  may  be  made  oscillating  at  will. 
The  degree  of  oscillation  and  the  degree  of  downward  pitch 
of  the  fan  blade  is  approximately  100  deg.  in  the  oscillating 
movement  and  100  deg.  fan-blade  pitch  downward  when  the  fan 
is  in  the  bracket  form  or  25  deg.  when  in  the  desk  form.  By 
the  removal  of  the  gear  box  at  the  upper  side  of  the  gear  casing 
the  commutator  is  open  for  inspection. 
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I  Industrial  and  Commercial  News 


The  Week  ih  Trade. 

RADE  reports  show  very  little  variation  from  those  of  a 
week  ago,  or,  as  a  matter  of  fact,  from  those  of  the  en¬ 
tire  spring.  Buying  in  the  central  markets  is  still  un¬ 
satisfactory,  and  is  strongly  marked  by  that  spirit  of  con¬ 
servatism  which  has  been  the  important  development  in  all  com¬ 
mercial  circles  since  the  business  upheaval  of  1907.  Whole¬ 
salers  and  jobbers  report  that  the  demand  for  goods  continues 
to  be  for  small  lots  on  quick  shipment.  No  heavy  lines  are 
being  placed  by  retailers.  The  late  season  is  held  partly  re¬ 
sponsible  for  this  condition.  The  majority  of  the  business 
being  done  comes  from  salesmen  on  the  road.  House  buying  is 
remarkably  light  and  the  majority  of  the  buyers  who  visited  the 
wholesale  centers  returned  home  without  placing  orders.  The 
agricultural  situation  is  satisfactory  and,  although  it  is  too 
early  in  the  season  for  any  valuable  information  as  to  crops,  the 
outlook  is  very  promising.  Reports  from  the  leading  industrial 
centers  are  negative.  The  iron  and  steel  mills  show  no  progres¬ 
sive  gains  and  buying  for  the  future  is  restricted.  Railroads 
are  buying  little  and  are  visibly  retrenching  in  their  repair-shop 
expenses.  Operations  are  below  the  level  of  a  year  ago  and 
there  are  at  this  time  four  times  as  many  idle  cars  as  at  the 
same  period  one  year  ago.  It  is  still  estimated,  however,  that 
the  steel  mills  are  operating  at  75  per  cent  of  capacity.  There 
is  a  slightly  improved  demand  for  structural  material  and  wire 
products  continue  to  be  active.  Collections  continue  to  be 
quoted  as  only  fair  in  spite  of  the  fact  that  money  rates  are 
easy  all  over  the  country  and  the  banks  are  burdened  with 
surplus  cash.  Business  failures  for  the  week  ended  March  23 
as  reported  by  Bradstreet’s  were  235,  as  compared  with  251  the 
previous  week,  231  for  like  week  in  1910,  226  in  1909,  286  in  1908 
and  166  in  1907. 

The  Copper  BIarket. 

LTHOUGH  there  is  continued  evidence  of  price-cutting 
in  the  copper  market,  the  volume  of  sales  has  not  been 
large  during  the  past  week  and  there  is  abundant  evi¬ 
dence  that  the  report  for  the  month  of  March  will  show  a 
considerable  increase  in  surplus  stocks.  The  exports  of  cop¬ 
per  for  the  month  have  not  been  heavy  and  it  is  not  likely  that 
for  the  full  month  they  will  exceed  45,000,000  lb.  Domestic 
deliveries  have  also  been  moderate  and  it  is  doubtful  if  the 
total  takings  for  the  month  will  be  more  than  100,000,000  lb. 
On  the  other  hand,  the  rate  of  production  is  believed  to  have 

Settling 

Standard  Copper.  Bid.  Asked.  Price. 

Spot  .  11.70  11.85  _ _ 

March  .  11.70  11.85  11.775^ 

.'t|)ril  .  11.70  11.85  11.7754 

May  .  11.70  11.85  h-7754 

June  .  11.70  ii.8s  11.7754 

The  I  ondon  market  March  27  was  as  follows: 

Noon.  Closing. 

£  s  d  £  8  a 

Standard  copper,  spot .  54  7  6  54  6  3 

Standard  copper,  futures .  55  o  o  54  18  9 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard  .  12.30c  ii. 7754c 

London,  snot . £56  15  o  £53  15  o 

London,  futures .  57  12  6  54  to  o 

Best  selected .  ^50  58  o  o 

increased  rather  than  diminished.  The  general  expectation  is 
that  it  will  amount  to  between  115,000,000  lb.  and  120,000,000  lb. 
for  the  month.  Under  such  circumstances  there  would  be  a 
carry  over  of  something  like  15,000,000  lb.  to  be  added  to  the 
surplus  at  the  beginning  of  the  month,  which  amounted  to 
156,637,770  lb.  It  is  evident,  however,  that  the  greater  part 
of  this  accumulation  is  being  carried  by  the  Amalgamated  and 
other  large  interests  affiliated  with  it.  These  concerns  have 
held  firmly,  as  is  their  habit,  to  the  fixed  schedule  of  prices 
while  the  independents  by  shading  figures  ^  cent  have  been 
able  to  secure  the  bulk  of  the  contracts.  Wire-drawers  and 
electrical  companies  continue  to  be  the  principal  buyers  on 
domestic  account  and  deliveries  are  mostly  for  April  and 
May.  Speculation  in  standard  warrants  in  London  has  been 
irregular  and  every  advance  has  been  checked  by  the  hurry  of 
holders  to  liquidate.  Imports  of  copper  continue  to  be  fair 
but  are  not  up  to  the  averages  set  last  summer.  Exports,  as 


stated  above,  are  only  moderate  and  the  demand  abroad  is  un¬ 
certain.  Exports  for  the  month,  including  March  27,  were 
Uf037  tons.  The  daily  call  on  the  Metal  Exchange  March  27 
quoted  standard  copper  as  per  accompanying  table. 

Industrial  and  Commercial  Motes. 

Crude-Rubber  Market  Irregular. — There  have  been  con¬ 
siderable  uncertainty  and  many  sharp  fluctuations  in  the  crude- 
rubber  market  during  the  past  few  weeks,  which  have  done 
much  to  make  uncomfortable  the  manufacturers  of  rubber- 
covered  wire.  In  the  closing  days  of  February  there  was  a 
sudden  advance  and  considerable  excitement  among  the  dealers. 
This  was  followed  toward  the  middle  of  the  present  month  by 
a  pronounced  decline  and  this  in  the  past  week  by  another 
advance.  Just  at  the  present  writing  prices  have  moderated  a 
bit,  and  trading  is  rather  light.  Speaking  of  the  condition  of 
the  market,  a  representative  of  one  of  the  largest  wire  produc¬ 
ing  concerns  in  the  country  said ;  “The  violent  fluctuations  in 
the  crude-rubber  market  have  createil  a  condition  which  is  de¬ 
cidedly  unsatisfactory.  We  never  know  how  to  figure  on  large 
contracts,  for  we  have  no  stable  basis  for  raw  material.  We 
cannot  afford  to  lay  in  large  stocks  of  rubber  when  it  looks 
low,  for  prices  are  as  apt  to  decline  as  to  advance,  in  which 
case  we  should  be  at  a  disadvantage  with  our  competitors.  Such 
methods  are  not  business,  but  speculation.  The  worst  feature 
of  the  situation  is  that  the  price  fluctuations  are  not  the  result 
of  the  laws  of  supply  and  demand,  but  are  the  work  of  manipu¬ 
lators  who  are  gambling  in  rubber  stocks.  This  makes  it 
totally  impossible  to  forecast  the  market’s  future.” 

New  River  Power  Company. — The  New  River  Power  Com¬ 
pany,  which  was  incorporated  last  spring  and  which  was  re¬ 
ferred  to  in  our  issue  of  June  16,  1910,  has  now  practically 
completed  all  arrangements  for  beginning  the  construction 
work.  The  company  proposes  to  develop  five  hydroelectric 
plants  on  the  New  River  in  West  Virginia  and  will  develop 
when  completed  about  60,000  hp.  The  first  plant  that  will  be 
undertaken  will  be  the  largest  of  the  five  and  will  develop  16,000 
hp  under  a  50-ft.  head.  The  lighting  properties  at  Bluefield, 
W.  Va.,  have  been  purchased  by  the  New  River  company  and 
contracts  are  about  ready  for  signature  taking  over  similar 
properties  at  four  other  towns.  Viele,  Blackwell  &  Buck,  con¬ 
sulting  engineers  at  49  Wall  Street,  are  the  engineers  of  the 
new  company.  The  Virginia  Power  Company,  which  was  in¬ 
corporated  two  weeks  ago  to  develop  hydroelectric  properties  on 
the  New  River,  has  no  connection  with  the  New  River  Power 
Company. 

Lighting  Rates  in  Toledo. — The  question  of  rates  for 
lighting  dwelling  houses  has  been  taken  up  in  Toledo,  Ohio, 
by  the  City  Council,  which  has  made  a  demand  for  a  reduc¬ 
tion  from  9  cents  to  6  cents  per  kw-hour,  with  'a  discount  of 
I  cent  if  bills  are  paid  by  a  certain  date.  President  Albion 
E.  Lang,  of  the  Toledo  Railways  &  Light  Company,  made 
the  statement  to  the  Council  that  if  dwelling-house  business  is 
all  that  could  be  got  in  Toledo  it  would  pay  better  to  shut 
the  lighting  plant  down.  The  report  made  by  the  Columbus 
municipal  plant  as  to  the  cost  of  producing  energy  seems  to 
have  taken  hold  of  the  members  of  the  Council  and  several 
conferences  have  resulted. 

Long  Acre  Electric  Light  &  Power  Company. — Hearings 
were  resumed  last  week  by  the  Public  Service  Commission  of 
the  First  District  of  New  York  upon  the  application  of  the 
Long  Acre  Electric  Light  &  Power  Company  for  permission 
to  issue  $10,000,000  in  stock  and  $50,000,000  in  bonds.  Testi¬ 
mony  was  taken  on  the  validity  of  the  franchise  of  the  Amer¬ 
ican  Electric  Illuminating  Company,  under  which  the  Long 
.Acre  company  proposes  to  operate.  Attorneys  for  the  New 
York  Edison  Company  contended  that  the  franchise  had  never 
been  exercised  and  had,  on  that  account,  lapsed  many  years  ago 

Winnipeg  Municipal  Ownership. — The  City  Council  of 
Winnipeg,  Manitoba,  is  negotiating  for  the  purchase  of  the 
Winnipeg  Electric  Company,  which  controls  the  street  rail¬ 
way,  electric  light,  power  and  gas  franchises  of  that  city 
When  this  deal  is  effected  the  city  will  own  all  of  its  public 
utilities. 
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Colorado  Telephone  Merger. — Negotiations  have  been 
completed  for  the^  taking  over  by  the  Colorado  Telephone 
Company  of  the  plants  and  business  of  five  independent  tele¬ 
phone  companies  in 'Southeastern  New  Mexico,  which  now  serve 
a  population  of  50,000  in  the  Pecos  valley  and  adjoining  terri¬ 
tory.  The  transfer  will  be  made  April  i.  With  improvements 
to  be  made  by  the  Colorado  Telephone  Company  in  the  lines 
of  the  newly  acquired  concerns,  the  deal  represents  an  invest¬ 
ment  of  $350,000.  The  companies  to  be  absorbed  are  the  Ros¬ 
well  Telephone  &  Manufacturing  Company,  of  Roswell;  the 
Chavez  County  Telephone  Company,  the  Artesia  Telephone 
Company,  the  Roosevelt  County  Telephone  Company  and  a 
long-distance  line  from  Texico  to  Fort  Sumner,  N.  M.,  a  dis¬ 
tance  of  seventy-five  miles.  Roswell  is  now  the  eastern  terminus 
of  the  heavy  copper  circuit  of  the  line  from  Denver  to 
Albuquerque.  The  improvements  include  the  building  of  a 
heavy  copper  circuit  from  Roswell  to  Texico,  to  connect  at 
that  point  with  a  similar  circuit  of  the  Southwestern  Tele¬ 
phone  &  Telegraph  Company,  the  Bell  company  in  Texas,  which 
is  building  from  Amarillo  to  Texico,  and  two  new  copper  cir¬ 
cuits  from  Roswell  to  Artesia,  the  latter  situated  in  the  rich 
fruit-growing  district  of  the  Pecos  valley.  When  the  im¬ 
provements  are  completed  telephone  service  will  be  pro¬ 
vided  for  a  territory  embracing  Curry,  Roosevelt,  Chavez 
and  Eddy  Counties,  and  a  part  of  Guadalupe  County.  They  will 
mean,  also,  a  second  line  from  Denver  to  the  Panhandle 
country  in  Texas,  one  line  now  being  in  operation  by  way  of 
Las  Vegas  and  Tucumcari. 

New  Mexican  Hydroelectric  Plant. — The  Cia.  Minera  de 
Natividad  y  Anexas,  one  of  the  most  active  mining  properties 
in  the  State  of  Oaxaca,  located  in  the  Sierra  Juarez  district  of 
Mexico,  has  recently  purchased  from  the  Cia.  Ingeniera,  Im- 
portadora  y  Contratista,  S.  A.,  successors  of  G.  &  O.  Braniff 
&  Co.,  a  new  hydroelectric  .plant  of  looo-hp  capacity.  The 
mining  company  already  has  a  power  plant  which  was 
installed  many  years  ago  but  which  was  insufficient  to  meet 
the  present  demand,  and  the  company  is  now  building  a  canal 
which  will  take  the  waters  from  the  tailrace  of  the  old  plant, 
and  by  using  an  available  head  of  about  170  m  can  develop  the 
1000  hp.  The  equipment  will  comprise  two  500-hp  Pelton  water 
wheels,  which  will  be  direct-coupled  to  two  375-kw  Westing- 
house  alternators.  The  power  house  will  also  be  equipped  with 
two  15-kw  exciters,  each  of  sufficient  capacity  to  excite  both 
generators;  also  a  large  switchboard  for  control  of  the  ma¬ 
chines  and  outgoing  circuits.  The  transmission  will  be  in  the 
vicinity  of  two  miles  at  2400  volts,  three-phase,  and  the  power 
will  be  for  motors  in  and  about  the  mine  and  mill.  This  plant 
will  be  in  full  operation  in  a  few  months. 

Extension  of  Augusta  (Ga.)  Electrical  Properties. — A 
contract  has  been  placed  with  J.  G.  White  &  Company,  New 
York,  for  extensions  and  improvements  to  the  power  house 
and  system  of  the  Augusta  Railway  &  Electric  Company  and 
the  Augusta-Aiken  Railway  Company,  of  Augusta,  Ga.,  the 
estimated  cost  being  approximately  $500,000.  The  power  house 
will  be  extended  for  two  2500-kw  steam  turbines,  one  of  which, 
with  boilers  and  auxiliaries,  will  be  installed  this  year.  A 
seven-and-one-half-mile  transmission  line  will  be  built  from  the 
power  house  in  Augusta  to  the  power  house  of  the  Augusta- 
Aiken  Railway  Company,  near  Clearwater,  S.  C.,  in  which  a 
500-kw  motor-generator  set  will  be  installed,  and  also  a  300-kw 
set  in  the  present  substation  near  Aiken.  The  wires  in  the  City 
of  Augusta  will  be  placed  underground  on  three  of  the  princi¬ 
pal  streets,  involving  the  laying  of  about  three  miles  of  conduit. 
Ornamental  poles  will  be  installed  on  the  principal  street  for 
carrying  trolley  wires  and  feeders,  and  also  clusters  of  tungsten 
lamps  for  street  lighting. 

Hocking  Valley  Power  Project. — J.  J.  Henry,  of  Denver, 
Col.,  has  been  in  Columbus,  Ohio,  for  the  past  several  days, 
presenting  a  plan  to  business  men  for  the  establishment  of  one 
or  more  large  central  generating  stations  in  the  Hocking 
Valley,  where  the  slack  coal  may  be  secured  for  the  steam 
plant  at  a  very  low  figure.  He  believes  that  such  plants  would 
be  able  to  furnish  energy  to  the  numerous  mines  in  that 
section  much  more  economically  than  it  is  now  being  produced 
a*  the  individual  stations  and  that  it  can  be  transmitted  for 
tire  in  the  towns  near  the  coal  field  and  furnished  to  interurban 
r'^.ads  now  in  operation  in  eastern  Ohio.  These  roads  can  be 
reached  by  transmission  lines  running  direct  at  a  much  smaller 
distance  than  would  at  first  appear.  Mr.  Henry  even  believes 
that  the  plants  could  supply  cities  as  far  away  as  Columbus 


and  that  the  energy  can  be  transmitted  more  cheaply  than  the 
coal  can  be  hauled  to  the  points  of  consumption  by  rail.  Mr. 
Henry  has  built  several  plants  in  the  coal  fields  in  Colorado, 
all  of  which  have  been  successful. 

Otis  Elevator  Company. — The  annual  report  of  the  Otis 
Elevator  Company  for  the  year  1910  shows  net  earnings  of 
$-fi57.37i.  an  increase  over  the  previous  year  of  $108,683.  After 
making  the  customary  allowance  for  depreciation  there  was  a 
balance  left  available  for  dividends  amounting  to  $966,247. 
During  the  year  the  dividend  rate  on  the  common  stock  was 
increased  from  3  per  cent  to  4  per  cent.  In  his  annual  report 
W.  D.  Baldwin,  president  of  the  company,  stated  th?'  the 
volume  of  business  done  in  1910  was  considerably  in  excesi*  of 
that  done  the  previous  year,  and  the  profits  were  the  largest  in 
the  history  of  the  corporation.  The  outlook  for  business  in  1911 
he  did  not  consider  as  favorable  as  it  was  at  the  same  time 
last  year,  although  quite  a  number  of  important  contracts 
were  already  closed.  As  a  result  of  the  investment  made  several 
years  ago  in  Canada,  he  said  that  the  volume  of  business  in 
that  country  was  increasing  very  satisfactorily.  The  company’s 
plants  are  now  of  sufficient  capacity  in  most  departments  to 
take  care  of  a  much  larger  business  than  ever  before. 

Hydraulic  Properties  Company. — The  Hydraulic  Proper¬ 
ties  Company,  of  60  Broadway,  New  York,  of  which  Lamar 
Lyndon  is  chief  engineer,  has  recently  made  a  report  for  the 
City  of  Austin,  Tex.,  upon  the  practicability  of  replacing  the 
dam  across  the  Colorado  River  at  that  point  which  was 
washed  out  several  years  ago.  This  report  declares  that  the 
rebuilding  of  the  dam  and  the  installation  of  a  hydraulic  elec¬ 
trical  plant  is  entirely  feasible.  The  matter  is  now  being 
considered  by  the  city  authorities  of  Austin.  If  the  dam  is 
constructed  on  the  plans  proposed  it  will  establish  a  reservoir 
above  it  of  twenty-eight  niiles  in  length  and  will  insure  a 
continuous  flow  of  water  during  the  dry  seasotn. 

Electrical  Progress  at  Portland,  Ore. — President  Josselyn, 
of  the  Portland  Railway,  Light  &  Power  Company,  has  an¬ 
nounced  that  within  the  next  two  years  the  company  will  spent 
$4,000,000  in  electrical  development  in  Portland  and  vicinity. 
The  expenditure  will  be  largely  for  new  hydroelectric  plants 
and  extensions  to  the  present  steam  plant.  President  Talbot, 
of  the  Pacific  Power  &  Light  Company,  Portland,  has  also  an¬ 
nounced  the  proposed  expenditure  of  $1,000,000  on  hydroelectric 
plants  and  transmitting  and  distributing  systems. 

Montgomery  Light  &  Water  Power  Company. — Henry  L. 
Doherty  &  Company,  who  operate  the  Montgomery  (Ala.)  Light 
&  Water  Power  Company,  have  ordered  from  the  General 
Electric  Company  one  looo-kw  turbo-generator  set  to  be  added 
to  the  auxiliary  steam  plant  of  that  company.  This  apparatus 
is  to  be  delivered  in  July.  In  addition  to  the  generator,  a 
switchboard,  exciter  and  other  apparatus  have  also  been 
ordered,  and  the  company  has  purchased  600  hp  of  additional 
boilers. 

•  Foreign  Westinghouse  Sales. — The  American  Smelting  & 
Refining  Company  has  awarded  the  Westinghouse  Electric  & 
Manufacturing  Company  a  contract  for  nine  oil-insulated,  self- 
cooling,  25-cycle,  single-phase,  32,000/480-volt  transformers. 
These  transformers  range  in  size  from  100  kw  to  200  kw  and 
will  be  installed  at  Santa  Eulalia  Station,  Chihuahua,  Mexico, 
The  Hauami  Mines  of  Japan  have  just  ordered  eight  Westing¬ 
house  550- volt,  three-phase,  60-cycle  motors,  aggregating  510 
hp. 

Equipment  for  Municipal  Electrical  Plants. — The  City  of 
Troy,  Ala.,  invites  bids,  on  a  cost  basis,  for  machinery,  including 
a  400-hp  steam  engine;  250-kw,  three-phase,  60-cycle,  2300-volt 
generator;  pump  of  capacity  of  500  gal.  per  minute  against  200- 
lb.  working  pressure,  and  three-phase  motor  for  same.  Also 
line  material  for  three-phase  line  three  and  one-half  miles  long, 
including  No.  4  wire.  Bids  will  be  submitted  to  the  City  Coun¬ 
cil  on  April  17. 

Westinghouse  Turbo-Generator  for  Chemical  Works. — 
The  Westinghouse  Machine  Company  has  recently  received  an 
order  from  the  Solvay  Process  Company,  of  Syracuse,  N.  Y., 
for  a  750-kw,  three-phase,  60-cycle,  480-volt,  3600  r.p.m.  turbo¬ 
generator,  the  generator  to  be  furnished  by  the  Westinghouse 
Electric  &  Manufacturing  Company. 

Renny  Electric  Company  Sold. — The  Renny  Electric 
Company,  of  Anderson,  Ind.,  one  of  the  largest  magneto  igni¬ 
tion  manufacturers  in  the  world,  was  sold  during  the  week  to 
Indianapolis  interests;  the  purchase  price  was  about  $2,000,000. 
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The  Week  hi  Wall  Street. 


WAITING  was  again  the  principal  business  done  in  Wall 
Street  last  week.  The  failure  of  the  Supreme  Court 
to  return  decisions  in  the  trust  cases  before  adjourning 
for  the  spring  holiday  placed  the  market  again  in  a  comatose 
condition.  Professionals  are  unwilling  to  take  a  chance  and  the 
public  is  not  in  the  slightest  degree  interested.  The  total  sales 
of  last  week  were  only  1,217,499  shares,  an  amount  that  in 
former  times  was  exceeded  every  day.  Only  two  issues  on  the 
list — Union  Pacific  and  Steel  common — sold  more  than  one 
hundred  thousand  shares.  Price  changes  for  the  week  were 
insignificant,  although  the  general  tone  of  the  market  was  firm. 
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Such  a  condition  indicates  plainly  that  Wall  Street  is  still  in 
the  firm  grip  of  the  powerful  money  interests  which  have  con¬ 
trolled  it  so  successfully  for  the  past  eighteen  months  and  that 
there  is  little  likelihood  of  any  demoralization  or  forced  liquida¬ 
tion  even  if  adverse  decisions  are  rendered  on  the  trust  cases. 
There  has  been  little  news  to  affect  the  market  in  either  direc¬ 
tion.  Early  reports  from  the  crops  are  encouraging,  while  the 
earning  returns  from  the  railroads  are  the  reverse.  The  re¬ 
sult  of  the  latter  has  been  added  announcements  of  retrench¬ 
ments  in  expenses  and  curtailments  in  purchases.  The  larger 
companies,  almost  without  exception,  report  decreases  in  both 
gross  and  net  for  February.  On  the  other  hand,  the  money 
market  is  phenomenally  easy.  There  is  so  little  demand  upon 
the  banks  for  either  commercial  or  speculative  purposes  that 
money  is  a  drug  on  the  market.  Rates  March  27  were;  Call, 
2%  (0)  2^4  per  cent ;  90  days,  2^  per  cent.  The  quotations 
in  the  table  are  those  of  the  close  March  27. 


FiifAHCiAL  Notes. 

Western  Electric  Company  Report. — The  full  report  of 
the  Western  Electric  Company  for  1910  has  been  made  public. 
The  report  is  for  thirteen  months,  from  Nov.  30.  1909,  to  Dec. 
31.  1910,  the  company  having  changed  its  fiscal  year  to  con¬ 
form  to  the  calendar  year.  It  shows  for  this  period  gross  in¬ 
come  of  $68.861455,  as  compared  with  $45,575,000  for  the 
twelve  months  ended  Nov.  30,  1909.  Manufacturing  costs,  ex- 
I)enses,  etc.,  were  $63442,286,  interest  charges  $884,893,  and  the 
balance  left  for  dividends,  $4,534,276.  After  paying  dividends 
to  the  amount  of  $1,700,000  and  carrying  to  reserve  $1,150,000 
there  was  added  to  the  surplus  $1,684,276.  The  total  earnings  of 
the  $15,000,000  capital  stock  were  equal  to  30.2  per  cent.  In 
his  annual  report  President  Thayer  says;  “There  have  been  no 
increases  in  prices  during  the  year,  as  might  have  been  justified 
by  increased  cost  of  lalxjr  and  material.  For  the  thirteen  months 
orders  received  in  America  were  896,000,  compared  with  695,000 
in  1909,  an  increase  of  19  per  cent,  and  the  value  of  an  order  for 
1910  was  $72  compared  with  $62  for  1909.  Additional  buildings 
authorized  during  1909-10  and  now  in  use  aggregate  235,000 
square  feet  for  floor  space.  Manufacturing  plants  have  been 
worked  to  full  capacity  during  the  year.  For  1911  additions  at 


Hawthorne  have  been  authorized  amounting  to  $1,000,000.  Dur¬ 
ing  the  year  the  company  sold  its  Clinton  Street  and  Polk  Street 
properties  in  Chicago  for  $3,247,204.  These  properties  were 
carried  on  the  books  at  $2,759,971.  The  profit  of  $487,252  has 
been  carried  to  reserves.  On  Jan.  i,  1911,  the  number  of  em¬ 
ployees  was  23,464  compared  with  17,835  Dec.  i,  1909.  Total 
current  assets,  including  sundry  investments,  less  all  liabilities 
except  first  mortgage  bonds,  on  Jan.  i,  1911,  were  $42,695,123.” 

Dividend  Rate  of  Commonwealth  Edison. — In  explaining 
the  increase  of  the  dividend  rate  of  the  Commonwealth  Edi¬ 
son  Company,  of  Chicago,  as  was  done  by  the  directors  on 
March  20,  and  noted  in  these  columns  last  week.  President 
Samuel  Insull  said :  “The  earnings  of  the  company  fully 
justify  the  increase,  which  was  felt  to  be  desirable  in  view  of 
the  fact  that  stock  issues  must  provide  for  so  large  a  pro¬ 
portion  (approximately  50  per  cent)  of  the  necessary  money  for 
the  increase  of  the  company’s  permanent  plant  to  meet  the 
growth  and  development  of  its  business.  Large  amounts  of 
money  have  to  be  obtained  for  this  purpose  from  time  to 
time  from  sales  of  new  stock,  and  the  company  believes  that  a 
higher  rate  of  dividend  than  6  per  cent  is  needed  to  make  its 
future  issues  sufficiently  attractive.  It  is  expected  that  the  next 
issue  of  stock  will  be  made  in  November  next  and  will  be  about 
10  per  cent  or  15  per  cent  of  the  present  issued  capital,  which  is 
$33,000,000.” 

Portland  Railway,  Light  &  Power  Company. — The  annual 
report  for  1910  of  the  Portland  (Ore.)  Railway,  Light  &  Power 
Company  shows  gross  earnings  of  $5,638,895,  an  increase  over 
the  previous  year»of  $820,873.  The  increase  in  net  was  $573,191. 
During  the  year  the  company  added  to  its  traction  department 
equipment  to  the  amount  of  $642,663.  There  was  also  spent 
for  transformers,  meters,  street  service,  etc.,  in  the  light  and 
power  department  $333,890.  The  report  states  that  the  generat¬ 
ing  capacity  in  steam  and  water-power  stations  Dec.  31,  1910, 
was  45.853  hp,  an  increase  of  9045.  A  new  steam  station  with 
an  ultimate  capacity  of  8000  kw  was  erected,  and  one  2C)00-kw 
unit  was  put  in  operation.  The  connected  light  and  power 
load  at  the  end  of  the  year  was  47,517  kw,  an  increase  of  19.9 
per  cent  over  the  previous  year,  and  the  number  of  light  and 
power  customers  was  26.413,  an  increase  of  5910. 

Denver  Gas  &  Electric  Company. — .An  issue  of  $2,500,000 
in  three-year  notes,  bearing  6  per  cent  interest,  has  been  author¬ 
ized  by  the  directors  of  the  Denver  Gas  &  Electric  Company. 
The  proceeds  will  be  used  to  make  extensions  and  improve¬ 
ments  of  the  company’s  property  amounting  to  $500,000;  to  re¬ 
tire  $1,000,000  of  one-year  notes  due  Sept.  6,  1911,  and  to  pay 
off  $936,600  in  bonds  of  the  Denver  Consolidated  Gas  Com¬ 
pany,  issued  twenty  years  ago.  The  most  important  improve¬ 
ments  to  be  made  will  be  the  enlargement  of  the  Denver  steam¬ 
heating  plant  at  Nineteenth  and  Hartford  Streets,  purchased 
by  the  company  from  Henry  M.  Porter  last  year.  The  im¬ 
provements  will  include  also  extension  of  gas  mains  and  elec¬ 
tric  light  facilities  to  the  new  suburban  districts  opened  up 
in  the  last  year. 

Opposition  to  Telephone  Merger. — It  is  announced  in 
Rochester  that  a  large  number  of  the  stockholders  of  the 
Rochester  Telephone  Company,  which  is  allied  with  the  Inde¬ 
pendent  lines,  are  opposed  to  the  sale  of  the  property  to  the 
Bell  interests,  and  it  is  predicted  that  they  will  be  able  to  prevent 
the  merger  which  was  referred  to  in  our  last  issue.  It  will 
be  remembered  that  the  Friendship  Telephone  Company,  repre¬ 
senting  the  New  York  Telephone  Company,  had  arranged  to 
buy  sufficient  Independent  lines  to  connect  Rochester  and  Syra¬ 
cuse.  The  opposition  is  relying  upon  the  Buffalo  Consolidated 
Telephone  Company,  an  Independent  concern,  which  owns  about 
1700  shares  in  the  Rochester  company.  These  shares,  it  is  ex¬ 
pected,  will  be  voted  against  the  consolidation. 

Illinois  Traction  System. — Mackay  &  Company,  bankers, 
of  New  York,  are  offering  a  limited  amount  of  the  6  per  cent 
cumulative  preferred  stock  of  the  Illinois  Traction  System  at 
93  and  interest.  This  company,  with  headquarters  at  Cham¬ 
paign,  owns  and  operates  twelve  interurban  railroad  properties 
in  eleven  cities  of  Illinois,  and  electric  light  and  power  proper¬ 
ties  in  five  cities. 

Gerber  Water  &  Light  Company. — The  Gerber  Water  & 
Light  Company  has  been  incorporated  in  California  with  a 
capital  of  $50,000.  The  company  proposes  to  construct  water 
and  light  plants  for  the  proposed  town  of  Gerber,  nine  mile« 
south  of  Red  Bluff,  Cal.  The  principal  place  of  business  of 
the  company  is  given  as  Sacramento.  Edward  H.  Gerber  is 
president. 
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Electric  Storage  Battery  Company. — The  annual  report 
for  1910  of  the  Electric  Storage  Battery  Company  shows  that, 
after  paying  all  fixed  charges  and  expenses,  the  company 
earned  a  surplus  available  for  dividends  of  $1,120,012,  which  is 
equivalent  to  6.9  per  cent  on  the  outstanding  common  and 
preferred  stock.  This  compares  with  a  surplus  in  1909  of 
$933.49-2.  or  5-8  per  cent.  After  paying  4  per  cent  on  both 
issues  of  stock  there  was  a  net  surplus  remaining  of  $470,048. 
The  report  shows  that  at  the  end  qf  the  year  the  company  had  a 
working  capital  of  $2,576,630.  It  is  considered  that  the  pros¬ 
pects  of  the  company  with  this  large  capital  are  much  brighter, 
in  view  of  the  growing  use  of  storage  batteries.  During  the 
year  1910  the  company  acquired  all  the  patent  rights  of  the 
Westinghouse  Storage  Battery  Company,  including  ownership 
of  the  rights  of  the  General  Storage  Battery  Company  and  the 
storage-battery  interests  and  patents  of  the  Westinghouse 
Machine  Company.  The  company  now  has  the  sole  right  to 
manufacture  Westinghouse  batteries.  It  is  also  stated  in  the 
report  that  during  the  year  1910  the  company  perfected  a  new 
vehicle  battery  having  greatly  increased  storage  capacity,  which 
has  recently  been  put  upon  the  market. 

La  Crosse  Water  Power  Company. — W.  J.  Ferris,  presi¬ 
dent  of  the  La  Crosse  (Wis.)  Water  Power  Company,  has 
written  a  circular  letter  addressed  to  the  bondholders  of  the 
company  stating  that  the  interest  on  the  bonds  due  April  i 
would  be  passed  and  that  the  company  would  be  compelled  to 
avail  itself  of  the  six  months’  grace  allowed  by  the  deed  of 
trust.  In  explaining  this  inability  to  meet  its  interest  Mr. 
Ferris  says  that  the  prime  cause  is  the  abnormal  drought  which 
prevailed  throughout  that  section  of  Wisconsin  during  1910, 
there  being  only  about  one-half  the  normal  rainfall.  This  com¬ 
pelled  the  company  greatly  to  reduce  its  output  of  power  and 
to  make  continuous  use  of  its  steam  auxiliary  plants.  The 
added  cost  to  the  operation  of  the  company  was  $92,000. 

American  Automatic  Telephone  Company. — Certain  cred¬ 
itors  of  the  American  Automatic  Telephone  Company,  of 
Crbana,  Ohio,  have  filed  a  petition  asking  for  a  receiver.  It  is 
said  that  the  business  has  been  at  a  standstill  for  several 
months.  The  company  has  outstanding  $328,250  preferred 
stock  and  $1,750,000  common  stock.  The  assets  are  said  to  be 
valued  at  $142,653,  while  the  liabilities  are  placed  at  $192,006. 
James  S.  Brailey,  president  of  the  company,  and  some  of  the 
stockholders  claim  to  hold  $33,670  of  the  company’s  bonds  as 
security  for  money  advanced.  Recently  a  Chicago  company 
claimed  infringement  of  patent  and  filed  suit  against  the 
company. 

Electrical  Construction. — Among  the  items  printed  under 
Construction  News  in  our  present  issue  are  announcements  of 
proposed  new  plants  or  considerable  extensions  to  present  plants 
at  Denver,  Col.;  Omaha,  Neb.;  Hamburg,  Pa.;  Ishpeming, 
Mich.;  Petersburg,  Tenn. ;  Newport,  Tenn. ;  Charlestown,  Ind. ; 
Waurika,  Okla. ;  Newton,  Miss.;  South  Norwalk,  Conn.; 
Magog,  Que.,  Can.;  Toronto,  Ont.,  Can.;  Waynoka,  Okla.;  Min¬ 
neapolis,  Minn. ;  Sedan,  Kan. ;  Newberry,  S.  C. ;  Washington, 
D.  C. ;  Troy,  Ala.;  Chappell,  Neb.;  El  Reno,  Okla.;  Basin, 
Wyo. ;  Gunnison,  Col.,  and  Hamilton,  Ont,  Can. 

Kings  County  Electric  Light  &  Power  Company. — Re¬ 
ports  of  the  Kings  County  Electric  Light  &  Power  Company  for 
January  and  February  show  that  they  are  the  best  two  months 
at  the  beginning  of  any  year  in  the  company’s  history.  From 
Jan.  I  to  March  i  the  gross  earnings  increased  $107,445,  or 
14.67  per  cent  over  the  same  period  the  previous  year.  The 
improvements  over  1910  were  about  equally  divided  between  the 
two  months,  and  are  attributed  by  the  officials  largely  to  the 
active  campaign  which  has  been  made  for  new  business. 

Electric  Boat  Company. — After  a  meeting  of  the  board  of 
directors  of  the  Electric  Boat  Company  last  week  it  was  an¬ 
nounced  that  the  matter  of  resuming  dividends  had  not  been 
considered.  It  was  stated,  however,  that  the  current  business 
nf  the  company  is  showing  great  improvement,  the  volume  of 
orders  on  the  books  being  considerably  in  excess  of  that  of  the 
'ame  period  last  year.  The  outlook  for  the  current  year  was 
considered  very  promising. 

Wisconsin  Telephone  Merger. — The  Wisconsin  Telephone 
Company  has  taken  over  the  Citizens’  Telephone  Company,  an 
ndependent  organization,  of  Racine.  The  entire  system  of  the 
smaller  concern  was  purchased,  and  the  two  plants  will  be 
‘  onsolidated.  Duplicate  telephones  will  be  removed,  and  all 
•  ervice  will  be  handled  at  one  exchange.  The  two  companies 


had  3000  subscribers  each,  and  there  were  about  800  duplicates. 
The  new  exchange  wdll  have  over  5000  subscribers. 

Washington,  Baltimore  &  Annapolis  Property  Sold.— The 
Washington,  Baltimore  &  Annapolis  Electric  Railway  was  sold 
last  week  under  a  decree  of  foreclosure  issued  by  the  United 
States  Court  to  satisfy  the  first  mortgage  for  $3,oc»,ooo,  and 
the  second  mortgage  for  $1,000,000.  George  A.  Craig,  of  To¬ 
ledo,  Ohio,  representing  the  reorganization  committee,  was  the 
only  bidder.  His  bid  was  $2,501,000,  and  upon  its  acceptance  he 
deposited  a  certified  check  for  $100,000. 


DIVIDENDS, 

American  Gas  &  Electric  Company,  quarterly,  1^/2  per  cent, 
payable  .April  i. 

American  Locomotive  Company,  quarterly,  preferred,  ij4 
cent,  payable  April  21. 

American  Power  &  Light  Company,  quarterly,  preferred,  ij^ 
per  cent,  payable  April  3. 

Bell  Telephone  Company  of  Canada,  quarterly,  2  per  cent, 
payable  April  15. 

Bell  Telephone  Company  Of  Missouri,  i  per  cent,  payable 
April  I. 

Edison  Electric  Illuminating  Company  of  Boston,  quarterly, 
3  per  cent,  payable  May  i. 

Electric  Storage  Battery  Company,  quarterly,  i  per  cent,  both 
common  and  preferred,  payable  April  i. 

Kansas  Gas  &  Electric  Company,  Wichita,  quarterly,  pre¬ 
ferred,  per  cent,  payable  April  i. 

Metropolitan  Elevated  Railroad  Company,  quarterly,  2  per 
cent,  payable  April  18. 

Mexican  Telegraph  Company,  quarterly,  2j4  per  cent,  pay¬ 
able  April  14. 

Minneapolis  General  Electric  Company,  quarterly,  per 
cent,  payable  May  i. 

National  Carbon  Company,  quarterly,  common,  per  cent, 
payable  April  15. 

New  Orleans  Railway  &  Light  Company,  quarterly,  preferred, 
per  cent,  payable  April  10. 

Ottawa  Light  &  Power  Company,  quarterly,  iJ4  per  cent, 
payable  April  i. 

Philadelphia  Company,  quarterly,  V/z  per  cent,  payable 
May  I. 

Quebec  Railway,  Light,  Heat  &  Power  Company,  initial  com¬ 
mon,  i  per  cent,  payable  April  15. 

Shawinigan  Water  &  Power  Company,  quarterly,  ij4  per  cent, 
payable  April  i. 

Toronto  Electric  Light  Company,  quarterly,  2  per  cent,  pay¬ 
able  April  I. 

Westinghouse  Electric  &  Manufacturing  Company,  quarterly, 
preferred,  per  cent,  payable  April  15. 


REPORTS  OF  EARNINGS. 

A.MF.RICAN  TELEPHONE  &  TELEGRAPH  COMPANY. 


Gross  Operating  Net  F'ixed  Net 

Period.  Earnings.  Expenses.  Earnings.  Charges.  Surplus. 

Year,  1910  $35,358,328  $3,425,114  $31,933,214  $5,077,321  $26,855,893 

‘  1909  32,761,341  2,570,575  30,190,765  7.095.377  23,095,388 

CENTRAL  &  SOUTH  AMERICAN  TELEGRAPH  COMP.ANY. 

Year,  1910  $i,755.i66  $676,720  $1,078,446  $480,682 

“  1909  1,665,029  667,983  997.046  404,447 


CUMRERLAND  TELEPHONE  &  TELEGRAPH  COMPANY. 

1911  $576034  $339,425  $236,609  $51,901  $184,708 

1910  542,358  315,102  227,256  47,199  180,057 


INTERNATIONAL  RAILWAY  COMPANY  (BUFFALO). 
Qr.,Dec.  ’10  $1,224,665  $699,126  $425,914  $208,867  $244,047 

**  >909  1.158,196  678,535  421,307  206,042  215,265 


MEXICAN  TELEGRAPH  COMPANY. 

Year,  1910  $939,109  $165,621  $773,488  .  $720,882 

1909  848,597  170,327  678,270  .  575,136 

MISSOURI  &  KANSAS  TELEPHONE  COMPANY. 


1909  2,859,161  2,357,208  501,953  817,201  *$315,248 

NEW  ORLEANS  RAILWAY  &  LIGHT  COMPANY. 

1911  $559,812  $334,607  $225,205  $133,723  $92,277 

1910  521,184  315,805  205,379  135.585  73,299 


FUKTl.AND  (ORE.)  K.'MLWAY 
Year,  1910  $5,638,895  $2,444,1; 

“  1909  4,818,022  2,i96,4< 


LIGHT  &  POWER  COMPANY. 
$3,194,717  $1,678,228  $1,516,489 
2,621,526  1,493.039  1,128,486 


T  3m., Dec.  *10 
Vr.,  Nov.  30 


WESTERN  ELECTRIC  COMPANY. 

$68,861,455  $63,442,286  $5,419,169  $884,893  $4,534,276 

45.575.000  43,206,000  2,369,000  280,000  2,089,000 


Year,  1910 
“  1909 

•Deficit. 


WEST  PENN  TRACTION  COMPANY. 
$2,107,002  $987,642  $1,119,360  ... 

1.767.915  981,340  786,575 


i 
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ALBERTVILLE,  ALA. — The  City  Council  has  awarded  the  contract 
for  the  installation  of  an  electric  light  plant  to  the  J.  B.  McCrary  Com¬ 
pany,  of  Atlanta,  Ga.  An  80-hp  engine  has  been  ordered.  The  distribut¬ 
ing  system  will  require  more  than  six  miles  of  wire. 

BESSEMER,  ALA. — The  Coosa  River  Electric  Light  Company  has  ap¬ 
plied  to  the  City  Council  for  a  franchise  to  supply  electricity  in  Bessemer. 

GADSDEN,  ALA. — Surveys  are  now  being  made  in  connection  with 
the  Little  River  Falls  power  project.  The  falls  are  located  about  thirty 
miles  from  Gadsden.  It  is  proposed  to  develop  the  water  power  of  the 
falls  to  generate  electricity  which  will  be  transmitted  to  Gadsden  and 
used  for  industrial  purposes,  etc.  Col.  H.  R.  Mitchell  is  at  the  head 
of  the  enterprise. 

TROY,  ALA. — Bids  will  be  received  by  A.  B.  Campbell,  superintend¬ 
ent,  for  the  following  machinery  and  equipment;  One  stationary  400-hp 
steam  engine,  one  aso-kva,  three-phase,  60-cycle,  2300-volt  generator, 
one  pump  having  a  capacity  of  500  gal.  per  minute  against  a  working 
pressure  of  200  lb.,  one  motor,  6o-cycle,  three-phase,  to  drive  above 
pump;  material  for  three-phase  transmission  line,  three  and  one-half 
miles  in  length.  No.  4  B.  &  S.  wire. 

PHOENIX,  ARIZ. — The  Phoenix  Railway  Company  has  awarded  the 
contract  for  the  construction  of  its  new  substation  at  Orangewood  to 
the  New  State  Electric  Supply  &  Fixture  Company.  A  loo-kw  generat¬ 
ing  unit  will  be  installed. 

PHOENIX,  ARIZ. — The  contract  for  the  electrical  equipment  for  the 
electric  plant  to  be  built  at  the  South  and  Consolidated  Canals  of  the 
Salt  River  Valley  Water  Users’  Association  has  been  awarded  to  the 
General  Electric  Company,  of  Schenectady,  N.  Y.,  for  $30,000.  S.  Mor¬ 
gan  Smith  Company,  of  York,  Pa.,  was  awarded  the  contract  for  hy¬ 
draulic  turbines  for  $16,590.  Charles  A.  Van  Der  Veer  is  secretary  of 
the  association. 

HELENA,  ARK. — Plans  arc  being  made  by  the  Helena  Street  &  In- 
terurban  Railroad  Company  for  the  construction  of  an  extension  of  its 
railway  system  to  the  southern  end  of  Helena. 

HELENA,  ARK. — The  plant  and  holdings  of  the  Helena  Gas  Company 
have  been  purchased  by  Newberger,  Henderson  &  Loeb  and  John  Gribbel, 
all  of  Philadelphia,  Pa.  Work  will  begin  immediately  on  the  construction 
of  a  new  power  house  for  the  electric  plant.  The  gas  plant  will  not  be 
rebuilt  for  about  two  years.  The  Schofield  Engineering  Company,  of 
Philadelphia,  Pa.,  will  have  charge  of  the  engineering  work.  W.  J. 
O’Brien  is  manager  of  the  Helena  Gas  &  Electric  Company. 

SCRANTON,  ARK. — It  is  reported  that  A.  P.  Kincaide,  of  Paris,  .\rk., 
is  contemplating  the  installation  of  an  electric  light  plant  in  Scranton, 
It  is  understood  that  Mr.  Kincaide  will  soon  apply  to  the  Town  Council 
for  a  franchise  for  same. 

BENICIA,  CAL. — Sealed  proposals  will  be  received  at  the  Benicia 
Arsenal,  Benicia,  Cal.,  until  May  i  for  furnishing  during  the  fiscal  year 
ending  June  30  electrical  supplies,  bar  iron,  hardware,  etc.  For  further 
information  apply  to  Lieutenant-Colonel  J.  W.  Benet,  commanding  officer. 

BERKELEY,  CAL. — The  Southern  Pacific  Company,  it  is  understood, 
will  soon  award  the  contract  for  the  construction  of  its  new  substation 
in  Berkeley. 

CONCORD,  CAL. — The  Great  Western  Power  Company  has  applied  to 
the  Board  of  Trustees  for  a  franchise  to  erect  transmission  lines  for 
the  distribution  of  electricity  in  the  town  of  Concord.  Bids  for  the 
above  franchise  will  be  received  by  the  Board  of  Trustees  until  May  8. 

ESCONDIDO,  CAL. — The  City  Trustees  have  authorized  W.  H.  Bald¬ 
ridge,  president,  and  Henry  Nulton,  city  clerk,  to  enter  into  a  contract 
with  the  Escondido  Utilities  Company  for  lighting  the  streets  of  the  city 
for  a  term  of  five  years.  The  contract  calls  for  the  installation  of  fifty 
(amps.  The  business  men  are  considering  the  question  of  installing  cluster 
lamps  on  Grand  Avenue. 

FERNDALE,  CAL. — Preliminary  steps  have  been  taken  with  a  view 
of  constructing  an  electric  railway  to  connect  Ferndale  and  vicinity  with 
other  parts  of  the  county.  D.  A.  Francis,  of  Ferndale.  is  interested  in 
the  project 

LONG  BEACH,  CAL. — The  City  Council  has  granted  a  franchise 
to  H.  C.  Pike  for  the  construction  of  a  scenic  electric  railway  on 
Pike  Street,  work  on  which  will  begin  in  the  near  future.  The  cost 
of  the  proposed  railway  is  estimated  at  about  $80,000. 

LOS  ANGELES,  CAL. — A  committee  composed  of  T.  B.  Comstock,  en¬ 
gineer,  Board  of  Public  Utilities;  E.  F.  Scattergood,  chief  engineer  of 
Electrical  Bureau  of  Owens  River  Aqueduct,  and  W.  E.  Corey,  electrical 
engineer,  of  San  Francisco,  Cal.,  has  submitted  a  report  to  the  Board 
of  Police  Commissioners,  and  has  recommended  the  installation  of  police 
and  fire-alarm  systems,  to  cost  $102,500,  as  follows:  For  central  office 
equipment,  $22,500;  150  additional  fire-alarm  boxes,  $12,000;  underground 
cables  to  replace  leased  ones.  $13,275;  rso  additional  police  boxes.  $12,000; 


240  red  lights  for  police  signals.  $6,000,  and  267  miles  of  overhead  wire 
extensions. 

MARYSVILLE,  CAL. — The  Natomas  Consolidated  Company  of  Cali¬ 
fornia  is  reported  to  have  placed  orders  with  the  Westinghouse  Electric 
&  Manufacturing  Company,  of  Pittsburgh,  Pa.,  for  1000  hp  in  motors, 
which  will  be  used  in  operating  a  gold  dredge. 

PORTERSVILLE,  CAL. — The  Holley  Electric  Railway  Company  has 
purchased  a  site  in  Strathmore  upon  which  it  proposes  to  erect  a 
power  house  to  be  the  main  distributing  station  for  electricity  trans¬ 
mitted  from  Portersville  for  the  Holley  system. 

SACRAMENTO,  CAL. — It  is  reported  that  another  electric  power 
company  promoted  by  New  York  capitalists  is  being  formed  to  operate 
in  Northern  California.  It  is  understood  that  the  proposed  company 
is  planning  extensive  developments  on  the  middle  fork  of  the  Feather 
River,  which  will  include  the  erection  of  a  series  of  power  plants,  having 
a  total  output  of  85,000  hp.  Preliminary  surveys  will  soon  be  made  for 
the  proposed  work.  The  new  company  proposes  to  supply  electricity 
to  all  towns  in  the  Sacramento  Valley  and  transmission  lines  will  be 
erected  through  the  rich  farming  districts  to  supply  power  to  operate 
the  pumps  for  irrigation  purposes. 

SAN  BERNARDINO,  CAL. — The  Lytle  Creek  Power  Company  is  re¬ 
ported  to  have  submitted  a  proposition  to  the  City  Council  offering  to 
sell  its  system  to  the  city  for  the  establishment  of  a  municipal  electric 
light  plant.  The  company  has  the  contract  for  lighting  the  city. 

SAN  FRANCISCO,  CAL. — Preliminary  surveys  are  being  made  by  the 
Owens  River  Valley  Electric  Railway  Company  between  Bishop  and  Laws 
for  its  proposed  electric  railway  through  the  Owens  River  Valley. 

DENVER,  COL. — The  Colorado  Telephone  Company  has  acquired  com¬ 
plete  control  of  all  independent  telephone  companies  in  the  Pecos  Valley, 
N.  M.  The  deal  involved  an  expenditure  of  $350,000,  and  includes  the 
following  companies:  The  Roswell  Telephone  &  Manufacturing  Company, 
the  Chaves  County  Telephone  Company,  the  Artesia  Telephone  Company 
and  the  Roosevelt  County  Telephone  Company.  The  Colorado  Telephone 
Company  will  begin  work  immediately  on  the  erection  of  two  copper  cir¬ 
cuits  from  Roswell  to  Artesia  and  from  Roswell  to  Texico. 

GREELEY,  COL. — It  is  understood  that  the  plant  of  the  Home  Elec¬ 
tric  Light  &  Power  Company  will  be  used  to  supply  electricity  to  operate 
the  pumps  for  irrigating  about  10,000  acres  in  the  Grover  district.  This 
plant  has  been  idle  since  the  Home  company  has  secured  energy  from 
the  high-tension  transmission  system  of  the  Northern  Colorado  Power 
Company  to  operate  its  system. 

GUNNISON,  COL, — Plans  and  specifications  have  been  prepared  for 
improvements  to  the  water-works  system  and  electric-light  plant,  including 
a  215-hp  water-power  development  on  the  Gunnison  River,  which  will  in¬ 
volve  an  expenditure  of  about  $90,000.  Bids  for  the  above  work  will  be 
asked  for  in  May.  Burns  &  McDonnell,  Scarritt  Building,  Kansas  City, 
Mo.,  are  consulting  engineers. 

LONGMONT,  COL, — The  question  of  municipal  ownership  and 
operation  of  an  electric  light  and  power  plant  is  reported  to  be  under 
consideration. 

BRIDGEPORT,  CONN. — The  Aetna  Construction  Company,  of  New 
Haven,  Conn.,  has  been  awarded  the  contract  for  the  construction  of 
the  proposed  new  electric  railway  between  Bridgeport  and  Danbury, 
work  on  which  will  begin  at  once.  Rails,  ties  and  copper  wire  have  al¬ 
ready  been  purchased. 

ESSEX,  CONN. — The  Essex  Light  &  Power  Company  has  contracted 
with  the  Shore  Line  Electric  Railway  Company  for  energy.  The  Essex 
Light  &  Power  Company  proposes  to  supply  electricity  for  lamps  and 
motors  in  Chester,  Deep  River,  Essex,  Saybrook,  Westbrook  and  Clinton, 
and  is  now  receiving  applications  for  service  in  order  to  prepare  plans 
for  erecting  its  distributing  system.  The  company  now  operates  an 
acetylene  gas  plant. 

SOUTHINGTON,  CONN. — Negotiations  have  been  completed  whereby 
Clark  Brothers  have  leased  the  electric  power  plant  which  supplied  elec¬ 
tricity  to  operate  the  Meriden,  Southington  &  Compounce  Electric  Railway 
Company  before  energy  was  secured  from  the  plant  of  the  New  Milford 
Power  Company,  located  at  Bulls  Bridge.  The  plant  has  an  output  of 
500  hp  and  will  be  able  to  supply  sufficient  power  to  operate  both  plants 
of  Clark  Brothers,  which  heretofore  have  been  operated  by  steam  power. 

SOUTH  NORWALK,  CONN.— Plans  are  being  considered  by  the 
Housatonic  Power  Company  for  building  an  addition  to  its  power  house 
in  South  Norwalk,  50  ft.  x  50  ft.  Alterations  will  also  be  made  in  the 
interior  of  the  present  power  house.  Engineers  of  the  New  York,  New 
Haven  &  Hartford  Railroad  Company,  of  which  Edward  Gagel,  of  New 
Haven,  is  chief,  will  have  charge  of  the  work. 

CLAYTON,  DEL.— A  bill  has  been  passed  by  the  State  Legislature 
authorizing  the  City  of  Delaware  to  call  an  election  to  vote  on  the  propo¬ 
sition  to  issue  $40,000  in  bonds  for  the  construction  of  a  municipal 
lighting  plant. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the 
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Chief  Signal  Officer,  Washington,  D.  C.,  until  April  i6  for  furnishing 
under  proposal  No.  514  170  miles  of  single-conductor  intermediate  cable 
No.  65,  specification  No.  sao-A,  to  be  made  in  two  lengths  of  57  miles 
each  and  one  length  of  56  miles.  Captain  A.  S.  Cowan  is  disbursing 
officer. 

WASHINGTON,  D.  C. — Sealed  proposals  will  be  received  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C., 
until  April  ag  for  furnishing  turbo-alternators  and  electrical  equipment 
for  the  United  States  Naval  Station  at  Pearl  Harbor,  Hawaii.  Plans 
and  specifications  can  be  obtained  on  application  to  the  above  bureau 
or  to  the  commandant  of  the  navy  yard  named.  R.  C.  Hollyday  is 
chief  of  bureau. 

FORT  MEADE,  FLA. — D.  O.  Rogers,  of  Wauchula,  Fla.,  is  reported 
to  be  promoting  the  organization  of  a  company  to  construct  and  operate 
an  electric  light,  heat  and  power  plant.  The  company  will  be  capitalized 
at  $50,000. 

SOUTH  JACKSONVILLE.  FLA. — At  an  election  to  be  held  April  6 
the  proposition  to  issue  $60,000  in  bonds,  the  proceeds  to  be  used  foi 
construction  of  an  electric  light  plant  and  sewerage  system,  will  oe  sub¬ 
mitted  to  a  vote. 

AUGUSTA.  GA. — Arrangements  have  been  made  by  the  Augusta  Rail¬ 
way  &  Electric  Company  and  the  Augusta-Aiken  Railway  Company,  of 
Augusta,  Ca.,  for  extensions  and  improvements  to  their  power  houses,  to 
cost  about  $500,000,  including  the  installation  of  two  2500-kw  steam  tur¬ 
bines,  one  of  which  with  necessary  boilers  and  auxiliaries  will  be  installed 
this  year,  and  the  erection  of  a  seven  and  one-half  mile  transmission  line 
fiym  the  power  house  in  Augusta  to  the  power  house  of  the  Augusta-Aiken 
Railway  Company,  near  Clearwater.  A  500-kw  motor-generator  set  will  be 
installed  at  this  point  and  a  300-kw  motor-generator  set  will  be  added 
to  the  equipment  of  the  present  substation  near  Aiken.  Arrangements 
have  been  made  with  the  City  of  Augusta  whereby  wires  will  be  placed 
underground  in  three  principal  streets,  involving  the  installation  of  about 
three  miles  of  underground  conduits.  In  connection  with  this  under¬ 
ground  work  the  company  will  erect  ornamental  poles  on  Broad  Street, 
Augusta,  to  carry  its  trolley  wires  and  feeders  and  also  clusters  of  tungs¬ 
ten  lamps  for  street  lighting.  An  extension  of  about  one  mile  of  single 
track  will  be  made  and  plans  have  been  made  for  the  reconstruction  of 
present  tracks.  J.  G.  White  &  Co.,  engineers  and  contractors,  43  Ex¬ 
change  Place,  New  York,  N.  Y,  have  the  contract  for  the  proposed  work. 

COLQUIIT,  GA. — The  citizens  on  March  13  voted  to  issue  bonds 
to  the  amount  of  $22,000,  the  proceeds  to  be  used  for  the  installation 
of  an  electric  light  plant,  extension  of  water-works  system  and  erection 
of  school  building. 

GAINESVILLE,  GA. — The  North  Georgia  Power  Company  has 
awarded  the  contract  for  the  construction  of  a  dam  across  the  Tullalah 
River  at  Tullalah  Falls  to  B.  H.  Hardaway,  of  Columbus,  Ga.  The  dam 
will  be  110  ft.  high  and  will  develop  90,000  hp.  The  power  house  will 
be  located  about  one  mile  from  the  dam,  to  which  the  water  will  be 
conveyed  by  means  of  a  tunnel,  securing  a  head  of  600  ft.  C.  Elmer 
Smith,  of  York,  Pa.,  is  president. 

GRIFFIN,  G.^. — The  Light,  Water  and  Sewerage  Commissioners  have 
closed  a  contract  with  the  Central  Georgia  Power  Company,  under  which 
the  company  will  furnish  electricity  to  operate  the  municipal  electric  sys¬ 
tem.  It  is  estimated  that  the  city  can  save  from  $3,000  to  $5,000  an¬ 
nually  by  purchasing  power.  The  municipal  generating  plant  will  be 
closed  down. 

OGLETHORPE,  GA. — The  proposition  to  issue  $18,000  in  bonds,  the 
proceeds  to  be  used  for  the  construction  of  an  electric  light  plant  and 
water-works  system  will  be  submitted  to  the  voters  at  an  election  to  be 
held  April  12. 

PELHAM,  GA. — At  an  election  held  March  18  the  citizens  voted  to 
issue  $25,000  in  bonds,  the  proceeds  to  be  used  for  improvements  to  the 
municipal  electric  light  plant  and  water-works  system  and  other  im¬ 
provements. 

SWAIN  SBORO,  GA. — The  City  Council  has  called  an  election  to  be 
held  April  17  for  the  purpose  of  voting  on  the  proposition  of  issuing 
bonds  to  the  amount  of  $40,000,  the  proceeds  to  be  used  for  installation 
of  an  electric-light  plant  and  water-works  system. 

ALTON,  ILL. — The  Alton  Gas  &  Electric  Company  has  increased  its 
capital  stock  from  $500,000  to  $600,000. 

CHICAGO,  ILL. — The  West  Chicago  Park  Commissioners  have  awarded 
the  contract  for  furnishing  and  installing  electric  cables  and  connect¬ 
ing  cables  with  electric  substation  in  Garfield  Park  to  the  Safety  Insulated 
Wire  &  Cable  Company,  to  cost  about  $11,898. 

DESPLAINES,  ILL. — The  capital  stock  of  the  Desplaines  Telephone 
Company  has  been  increased  from  $20,000  to  $30,000. 

WASHINGTON,  ILL. — It  is  understood  that  the  plant  of  the  Wash¬ 
ington  Lignt  &  Power  Company,  which  was  recently  destroyed  by  fire, 
will  be  rebuilt.  The  loss  is  estimated  at  about  $15,000.  R.  M.  Howard 
is  president  and  manager  of  the  company. 

BRAZIL,  IND. — The  City  Council  is  reported  to  have  taken  steps 
toward  the  construction  of  a  municipal  electric  light  plant  in  Brazil. 
The  present  plan  calls  for  the  installation  of  two  generators  and  neces¬ 
sary  equipment  at  the  water-works  plant.  Frank  Hattman  is  city  engineer. 

CHARLESTOWN,  IND. — It  is  reported  that  the  Louisville  &  North¬ 
ern  Railway  &  Lighting  Company  is  planning  to  make  improvements  to 


its  power  plant  in  Charlestown,  including  the  installation  of  a  new  engine 
and  other  apparatus. 

FORT  WAYNE,  IND. — Various  departments  of  the  Bass  Foundry  ft 
Machine  Works  are  being  equipped  for  electrical  operation.  Electricity 
for  operating  the  plant  will  be  generated  at  the  company’s  own  plant 

FORT  WAYNE,  IND. — The  capital  stock  of  the  Home  Telephone  ft 
Telegraph  Company  has  been  increased  from  $10,000  to  $25,000. 

HENRYVILLE,  IND. — The  Home  Telephone  Company,  recently  in¬ 
corporated,  is  reported  to  be  in  the  market  for  material  and  equipment 
for  a  telephone  system. 

HOBART,  IND. — The  Town  Board  has  granted  a  fifty-year  franchise 
to  U.  P.  Hord  and  others,  who  are  organizing  a  company  to  build  an 
interurban  railway  between  Hobart  and  Gary. 

INDIANAPOLIS,  IND. — A  company  is  being  organized  under  the 
name  of  the  Indianapolis  &  Seymour  Traction  Company  to  build  an 
electric  railway  between  Indianapolis  and  Seymour.  M.  L.  Clawson,  of 
Indianapolis;  J.  B.  Dill,  A.  G.  Kelly  and  W.  T.  Todd,  of  Greenwood, 
Ind.,  are  interested  in  the  project. 

MISHAWAKA,  IND. — The  Central  Union  Telephone  Company  is  con¬ 
templating  extensive  improvements  to  its  local  system,  which  will  involve 
an  expenditure  of  about  $32,000. 

RICHMOND,  IND. — Plans  are  being  considered  by  the  South  Bend, 
Richmond  &  Southeastern  Traction  Company  for  the  construction  of 
an  electric  railway  to  connect  Richmond,  Liberty,  Union  City,  Browns¬ 
ville,  Brookville  and  Harrison.  F.  C,  Charles,  Charles  W.  Jordan,  A. 
Jenkins,  A.  H.  Bartel,  B.  B.  Johnson  and  Paul  Comstock  are  interested 
in  the  project. 

RICHMOND,  IND. — The  City  Council  is  asking  for  bids  for  the  in¬ 
stallation  of  two  new  engines  and  other  machinery  and  equipment  for 
the  municipal  electric  light  plant. 

SHOALS,  IND. — The  Southern  Indiana  Power  Company,  a  consolida¬ 
tion  of  the  Bedford  Power  Company  and  the  Shoals  Power  Company, 
has  filed  a  mortgage  with  the  recorder  for  $800,000.  The  company  is 
erecting  a  dam  and  power  plant  at  Williams  on  White  River  and  is  pre¬ 
paring  to  build  a  similar  plant  at  Shoals. 

DES  MOINES,  lA. — It  is  reported  that  the  plant  and  holdings  of 
the  Des  Moines  City  Railway  Company  has  been  purchased  by  N.  W. 
Harris  &  Company,  which  already  owns  52  per  cent  of  the  stock.  It  is 
understood  that  improvements  will  be  made  at  once  to  the  system. 

ROLAND,  lA. — The  City  Council  has  called  a  special  election  to  be 
held  April  10  to  vote  on  the  proposition  to  issue  $18,000  in  bonds,  the 
proceeds  to  be  used  for  the  construction  of  an  electric-light  plant  and 
water-works  system  in  Roland. 

SIOUX  CITY,  I  A. — The  City  Council  is  reported  to  be  considering 
the  question  of  erecting  an  electric  power  plant  near  the  pumping 
station  on  Main  Street  at  a  cost  of  about  $27,000. 

WEBSTER  CITY,  lA. — The  contract  for  constructing  power  house  for 
electric  plant  has  been  awarded  to  C.  E.  Atkinson,  of  Webster  City, 
la.,  for  $9,897. 

MEADE,  KAN. — The  Meade  Light  &  Power  Company  has  submitted 
a  proposition  to  the  Council  offering  to  furnish  sixty  street  lamps  for 
$30  per  month. 

MULBERRY,  KAN. — It  is  stated  that  the  proposition  to  issue  $8,000 
in  bonds,  the  proceeds  to  be  used  for  the  installation  of  an  electric 
light  plant,  will  soon  be  submited  to  a  vote. 

SEDAN,  K.AN. — Plans  are  being  made  for  the  construction  of  an 
electric  light  plant  by  the  Sedan  Ice,  Light  &  Power  Company,  to  cost 
about  $20,000,  bids  for  construction  of  which  will  probably  be  called  for 
about  May  i.  N.  B.  Wall,  of  Caney,  Kan.,  is  engineer  in  charge.  C.  D. 
Inglefield  is  promoter  of  the  project. 

PAINT  SVILLE,  KY. — The  Paintsville  Water  &  Light  Company,  re¬ 
cently  incorporated  to  operate  an  electric  light  plant  in  Paintsville,  it  is 
understood,  will  purchase  electricity  to  operate  its  system.  The  company 
is  capitalized  at  $20,000.  John  G.  Smith  is  president. 

BANGOR,  MAINE. — The  Northern  Aroostook  Electric  Company,  re¬ 
cently  granted  a  charter,  has  been  organized  with  a  capital  stock  of 
$50,000,  and  the  following  officers:  Earlon  K,  Gould,  president;  Walter 
B.  Gould,  treasurer,  and  Herbert  T.  Powers,  clerk.  The  company  pro¬ 
poses  to  develop  and  transmit  electricity  for  lamps,  heat  and  motors  in 
and  through  Fort  Fairfield,  Limestone,  Caswell  Plantation,  Cyr  Planta¬ 
tion  and  \^an  Buren  in  Aroostook  County. 

DEXTER,  MAINE. — The  Dumbarton  woolen  mill  is  being  equipped 
for  electric  motor  drive.  Electricity  for  operating  the  mill  will  be  sup¬ 
plied  by  the  Dexter  Electric  Company. 

PORTLAND,  MAINE. — A  company  has  been  organized  to  build  an 
electric  railway  on  Peaks  Island.  The  officers  are:  Edgar  E.  Rounds, 
president;  Arthur  Moulton,  treasurer,  and  W.  C.  Wheldon,  clerk. 

ROCKLAND,  MAINE. — It  is  reported  that  the  R.  ft  T.  Cement 
Railway  Company  is  planning  to  build  an  electric  railway  near  Rock¬ 
land  to  be  used  by  the  New  England  Portland  Cement  Company  to 
connect  its  quarries  and  works  with  the  water  front.  The  proposed 
railway  will  be  from  three  to  five  miles  in  length.  It  is  understood  that 
surveys  have  been  made  for  the  proposed  railway.  Alfred  S.  Black 
and  Edward  B.  McAllister,  of  Rockland,  Maine,  are  interested  in  the 
project. 
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1!ALTIM(JRE,  Mn. — The  Electrical  Commission  has  submitted  specifi¬ 
cations  to  the  Board  of  Contract  calling  for  1,000,000  ft.  of  duct  vitrified 
tile  conduit  pipe,  and  200,000  ft  of  special  duct  pipe. 

COCKEYSVILLE,  MD. — The  Public  Service  Commission  has  approved 
the  plans  of  the  Towson  &  Cockeysville  Electric  Railway  Company  to 
build  an  electric  railway  from  Towson  to  Cockeysville.  J.  Alexis  Shriver 
is  presi<lent  of  the  company,  and  James  S.  Nussear  secretary  and  treas¬ 
urer. 

BOSTON,  MASS. — The  Walworth  Manufacturinj;  Company  has  en¬ 
tered  into  a  five-year  contract  with  the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston  to  supply  electricity  for  lamps  and  motors  for  its  plant 
located  on  East  First  Street  and  extending  along  the  water  front  to  the 
boulevard  in  South  Boston.  The  contract  calls  for  1000  hp.  The  works 
are  now  operated  by  five  steam  plants,  having  a  total  capacity  of  1100 
hp.  In  the  plant  there  are  twelve  elevators,  which  will  be  remodeled 
for  electrical  operation.  The  company  also  has  an  electric  power  plant 
generating  electricity  for  lamps  for  its  works,  which  will  be  closed  down. 

CHESTERFIELD,  MASS. — It  is  reported  that  preparations  are  being 
made  for  the  erection  of  an  electric  power  plant  on  the  Westfield  River 
in  Chesterfield.  E.  E.  Davis,  engineer,  of  Northampton,  Mass.,  is  under¬ 
stood  to  be  interested  in  the  project. 

DANVERS,  MASS. — Governor  Foss  has  signed  the  bill  authorizing 
the  Electric  Light  Commissioners  to  supply  electricity  generated  at  the 
municipal  electric  plant  to  the  Middletown  Electric  Company  and  to 
I>urchasc  a  piece  of  land  opposite  the  power  station,  which  contains  a 
pond,  which  it  is  proposed  to  use  for  steam  condensation  purposes. 

NORTH  ATTLEBORO,  MASS. — A  petition  has  been  presented  to  the 
Selectmen  asking  that  the  electric  lighting  system  be  extended  to  Holmes' 
neighborhood.  The  extension  asked  for  would  require  the  erection  of 
about  four  miles  of  wire. 

PITTSFIEI.D,  M.ASS. — The  General  Electric  Company  has  awarded 
the  contract  for  conduit  work  of  the  power  plant  at  the  Stanley  Works 
to  Rivers  &  Young,  of  Holyoke,  Mass.,  to  cost  approximately  $25,000. 

ROCKLAND,  M.\SS. — .\  committee  has  been  appointed  to  make  investi¬ 
gations  in  connection  with  the  establishment  of  a  municipal  electric  light 
plant  in  Rockland. 

ELSIE,  MICH. — It  is  reported  that  bonds  to  the  amount  of  $5,000 
have  been  voted  for  the  purpose  of  installing  a  lighting  system  in  this 
village. 

HASTINGS.  MICH. — Ai  an  election  to  be  held  in  April  the  proposi¬ 
tion  to  issue  bonds  to  the  amount  of  $120,000,  the  proceeds  to  be  used 
to  establish  a  water-j)owcr  plant  to  supply  power  to  operate  municipal 
electric  light  plant  and  pumping  station,  will  be  submitted  to  a  vote. 

ISHPEMING,  MICH. — The  Cleveland  Cliffs  Iron  Company,  it  is  stated, 
IS  making  preparations  to  construct  a  power  plant  near  Eagle  Mills, 
•Mich.,  on  the  Carp  River,  to  cost  about  $100,000.  Electricity  generated 
at  the  plant  will  be  used  for  its  mining  properties  and  the  Pioneer  furnace. 

KALAMAZOO,  MICH. — .\t  an  election  to  be  held  April  3  the  proposi¬ 
tion  to  issue  $55,000  in  bonds,  the  proceeds  to  be  used  for  a  new  munici¬ 
pal  electric  plant,  will  be  submitted  to  a  vote.  C.  L.  Miller  is  city  clerk. 

INTERNATION.'NL  FALLS.  MINN. — .Vrrangements  are  being  made 
by  the  Minnesota  &  Ontario  Power  Company  for  the  construction  of 
a  dam  at  Kettle  Falls,  in  order  to  reserve  the  waters  of  Namakan  Lake. 

MINNEAl’OLIS,  MINN. — A  bill  appropriating  $12,000  for  a  new  heat¬ 
ing  and  lighting  plant  for  the  women’s  building  at  the  Soldiers’  Home 
at  Minnehaha  Falls  has  been  introduced  into  the  State  Legislature. 

MINNEAPOLIS,  MINN. — Proposals  will  be  received  by  the  City 
Council,  March  31,  for  substituting  an  alternating-current  generator  for 
the  present  direct-current  generator  in  use  at  the  city  crematory,  in 
accordance  with  specifications  on  file  in  the  office  of  the  Department  of 
Health.  Henry  N.  Knott  is  city  clerk. 

ST.  CLOUD,  MINN. — The  Public  Service  Company  is  reported  to 
be  contemplating  building  an  addition  to  its  power  plant  27  ft.  x  38  ft. 
and  the  installation  of  a  600-kw  generator  and  750-hp  water  wheel. 

ST.  P.\UL,  MINN. — The  Legislature  has  passed  a  bill  giving  the 
City  of  St.  Paul  authority  to  contract  with  private  companies  for  street 
lighting  for  periods  of  two  years. 

ST.\RBUCK,  MINN. — The  Starbuck  Milling  Company  has  placed  a 
contract  with  the  Minneapolis  Steel  &  Machinery  Company  for  a  com¬ 
plete  power  plant  equipment,  including  a  75-hp  Corliss  engine  and  a  100- 
hp  heater. 

NEWTON,  MISS. — It  is  stated  that  bids  will  be  received  until  .\pril  4 
by  the  City  of  Newton  for  materials  and  machinery  for  the  construction 
of  an  electric  light  plant,  for  which  bonds  to  the  amount  of  $11,000 
were  recently  voted. 

FRISTOE,  MO. — The  construction  of  an  electric  railway  from 
Warsaw  to  Springfield  via  Cross  Timbers  is  under  consideration.  E.  E. 
Trippe,  of  Fristoe,  has  been  elected  president  of  a  club  formed  for  the 
purpose  of  building  the  proposed  railway.  B.  Orlando  Taylor,  of 
Bosworth,  is  also  interested  in  the  project. 

ST.  LOUIS,  MO. — The  Missouri  Lamp  &  Manufacturing  Company, 
which  is  adding  another  story  to  its  factory  building,  it  is  said,  will 
install  an  electric  elevator. 

BIG  FORK,  MONT. — The  business  men  of  Big  Fork  and  Columbia 
Falls  have  subscribed  $100,000  toward  the  construction  of  an  electric 
railway  on  the  Flathead  reservation,  fifty-five  miles  in  length. 


CHESTER,  MONT. — The  citizens  at  an  election  held  recently  voted  to 
grant  a  franchise  to  L.  D.  Pugleys  to  construct  and  operate  an  electric 
light  plant  and  water-works  system  in  Chester.  The  cost  of  the  pro¬ 
posed  plants  is  estimated  at  $40,000  and  under  the  terms  of  the  franchise 
they  are  to  be  ready  for  operation  by  Nov.  1,  1912. 

SHELBY,  MONT. — At  an  election  to  be  held  in  April  the  proposition  to 
issue  $35,000  in  bonds,  the  proceeds  to  be  used  for  the  installation  of 
an  electric  light  plant,  will  be  submitted  to  the  voters. 

ALLIANCE.  NEB. — The  Alliance  Electric  Company  has  sold  its  prop¬ 
erty  to  the  City  of  Alliance.  The  electric  plant  will  be  owned  and  oper¬ 
ated  by  the  municipality.  It  is  reported  that  $73,000  in  bonds  has  been 
voted  to  establish  a  municipal  plant. 

CHAPPELL,  NEB. — Preparations  are  being  made  for  the  construction 
of  a  municipal  electric-light  plant  and  water-works  system  in  Chappell, 
bids  for  which  will  be  received  until  April  8.  The  cost  of  the  work  is 
estimated  at  $12,950.  W.  E.  Downer,  of  Grand  Island,  Neb.,  is  engineer 
in  charge. 

OM.'\H.\,  NEB. — The  County  Commissioners  have  rejected  the  proposi¬ 
tion  submitted  by  the  Omaha  Electric  Light  &  Power  Company  to  supply 
electricity  to  light  the  county  building,  and  has  decided  to  install  an 
electric  plant  at  a  cost  of  $14,000,  unless  the  company  makes  a  better 
offer.  Tbe  county  now  pays  6  cents  per  kw-hour  for  the  service.  The 
company  offers  to  continue  the  service  for  6  cents  per  kw-hour  for  the 
first  2000  kw  used  each  month,  and  3  cents  per  kw-hour  for  all  con¬ 
sumed  above  that  amount. 

WYMORE,  NEB. — The  City  Council  is  reported  to  have  awarded  the 
contract  for  erecting  the  transmission  line  from  the  power  house  to  the 
wells  to  Frank  Wheelock,  of  Havelock,  and  for  engines  to  the  St. 
Mary’s  Machine  Company. 

CALDWELL,  N.  J. — The  West  Caldwell  Borough  Council  has 
awarded  a  contract  to  the  Public  Service  Corporation  of  New  Jersey  for 
street  lighting  for  a  period  of  three  years,  under  which  the  company  is  to 
furnish  eighty  lamps. 

HOBOKEN,  N.  J. — Bids  will  be  received  by  the  Board  of  Education 
at  School  No.  4,  Park  Avenue,  near  Sixth  Street.  Hoboken,  N.  J.,  until 
April  3,  for  furnishing  all  gas  and  electric  fixtures  and  slate  blackboards 
for  the  high  school  building.  Plans  and  specifications  may  be  seen  at 
the  office  of  the  board.  William  A.  Kerr  is  secretary. 

KE.ANSBURG,  N.  J. — Plans  are  being  prepared  for  the  construction 
of  an  electric  railway  in  Keansburg  this  summer  to  extend  from  the 
railroad  station  to  the  beach.  It  is  expected  that  the  proposed  railway 
will  be  extended  along  the  shore  road  to  the  Port  Monmouth  steam¬ 
boat  dock  and  the  Bedford  station.  Judge  W.  W.  Ramsey,  William 
Gehihaus  and  Richard  Carr  are  interested  in  the  project. 

MILLVILLE,  N.  J. — Surveys  are  being  made  by  the  Millville,  Tucka- 
hoe  &  Ocean  City  Electric  Transportation  Company  for  its  proposed 
electric  railway  between  Millville  and  Ocean  City.  E.  W.  Rush  is 
interested  in  the  project. 

OCE.\N  CITY,  N.  J. — Plans  have  been  prepared  by  the  Ocean  City 
Electric  Railway  Company  for  the  construction  of  an  electric  railway 
from  Thirty-fourth  Street  to  Beesley’s  Point  in  Ocean  City. 

.\UBURN,  N.  Y. — Bids  will  be  received  by  Thomas  IL  O’Neill, 
.Mayor,  until  April  4,  for  the  construction  of  subways  with  necessary 
appurtenances  and  appliances  in  East  Genesee  Street,  from  Owasco 
Street  to  Hunter  Avenue,  and  will  include  approximately  67,200  duct  ft. 
of  16-duct  tile,  25,800  duct  ft.  of  12-duct  tile,  19,700  linear  ft.  of  straight 
iron-pipe  laterals,  190  iron-pipe  bends  and  23  double  manholes,  includ¬ 
ing  sewer  connections.  Plans,  specifications  and  additional  information 
can  be  obtained  from  Elbert  C.  .-Mdrich,  city  engineer.  A  deposit  of 
$10  will  be  required  for  plans  and  specifications.  J.  S.  Hanlon  is  city 
clerk. 

BUFF.\LO,  N.  Y. — A  bill  is  before  the  State  Legislature  asking  author¬ 
ity  for  the  City  of  Buffalo  to  issue  bonds  to  the  amount  of  $250,000,  the 
proceeds  to  be  used  to  establish  a  municipal  electric  light  plant  at  the 
water-works  pumping  station  at  the  foot  of  Porter  Avenue.  Francis  O'. 
Ward  is  Commissioner  of  Public  Works. 

BUFF.-XLO,  N.  Y. — Mayor  L.  P.  Fuhrmann  has  vetoed  the  ordinance 
authorizing  the  Commissioner  of  Public  Works  to  contract  with  the 
Westinghouse  Electric  &  Manufacturing  Company  for  three  steam  turbine 
electric  generators  for  the  pumping  station  at  the  foot  of  Porter  Street,  at 
its  bid  of  $248,180.  The  present  plant  of  the  Department  of  Public 
Works  is  the  installation  of  steam-driven  pumps.  The  city  now  has 
three  electrically  driven  pumps  in  use. 

COHOES,  N.  Y. — Plans  are  being  mad6  to  form  a  company  affiliated 
with  the  Harmony  Mills,  recently  incorporated  with  a  capital  stock  of 
$3,000,000,  for  the  purpose  of  developing  the  water  privileges  at  the 
plant  by  combining  the  several  streams  that  serve  the  mills  to  operate  a 
large  electric  plant,  to  supply  electricity  to  operate  the  mills  and  other 
industries.  The  mills  will  be  equipped  with  240,000  spindles  and  5000 
Northrop  looms. 

GLOVERSVILLE,  N.  Y. — The  Fulton  County  Gas  &  Electric  Com¬ 
pany,  of  Gloversville,  N.  Y.,  on  March  21  submitted  a  bid  to  the  City 
Council  for  street  lighting  for  a  term  of  five  years,  as  follows:  (:)  For 
furnishing  132  series  inclosed  alternating-current  carbon  arc  lamps,  con¬ 
suming  400  watts,  $59  each  per  year;  (2)  for  132  series  magnetite  lamps, 
consuming  275  watts,  $63  each  per  year;  (3)  for  164  40-watt  or  other 
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latest  improved  incandescent  lamps,  $i6  each  per  year;  (4)  for  30  7S-watt 
tungsten  or  other  latest  improved  incandescent  lamps,  $21  each  per 
annum.  Under  a  ten-year  contract  the  company  offers  to  furnish  the 
service  as  follows:  (i)  For  133  series  inclosed  alternating-current  car¬ 
bon  arc  lamps,  consuming  400  watts,  $57  each  per  year;  (2)  for  132 
series  magnetite  arc  lamps,  consuming  275  watts,  $61  each  per  year; 
(3)  for  164  40-watt  tungsten  or  other  latest  improved  incandescent  lamps, 
$iS  each  per  year;  (4)  for  30  75-watt  tungsten  or  other  latest  improved 
incandescent  lamps,  $20  each  per  year.  Morrell  Vrooman  is  city  engineer. 

NEW  YORK,  N.  Y. — The  contract  for  the  installation  of  electrical 
equipment  of  the  conduit  tracks  on  the  Queensboro  Bridge  over  the  East 
River  has  been  awarded  to  the  Snare  &  Triest  Company,  143  Liberty 
Street,  New  York,  N.  Y.,  for  $182,300. 

CHARLOTTE,  N.  C. — The  contract  for  the  construction  of  the  first 
section  of  the  interurban  road  to  be  built  by  the  Southern  Power  Com¬ 
pany  has  been  awarded  to  Stewart  &  Jones,  of  Baltimore,  Md.,  for  $400,- 
000.  The  railway  will  extend  from  Charlotte  to  King’s  Mountain,  a 
distance  of  thirty-five  miles.  Contracts  will  soon  be  awarded  for  the 
construction  of  the  section  extending  from  King’s  Mountain  to  Green¬ 
ville  and  Greenwood,  S.  C.,  via  Anderson,  sixty-five  miles  in  length. 

RUTHERFORD,  N.  C.— The  Isothmeral  Traction  Company  has 
amended  its  charter,  changing  its  name  to  the  North  Carolina  Interurban 
Railway  Company.  The  new  charter  also  gives  the  company  the  right 
to  make  physical  connection  with  the  Seaboard,  Southern  &  Carolina, 
Clinchfield  &  Ohio  railroads.  George  L.  McKay  is  acting  financial  agent 
for  the  promoters. 

HANKINSON,  N.  I). — The  Phillips-Carleton  Electric  Company  has  ap¬ 
plied  for  a  charter  for  the  purpose  of  installing  an  electric  light  plant 
in  Hankinson.  The  company  will  be  capitalized  at  $25,000.  The  incorpora¬ 
tors  are:  George  F.  Phillips,  E.  L.  Carleton,  John  H.  Canham,  J.  T.  Eager 
and  M.  E.  Phillips. 

JAMESTOWN,  N.  D. — The  City  Council  has  authorized  bids  to  be 
called  for  a  pump  having  a  capacity  of  300  gal.  per  minute  and  an 
electric  motor  to  operate  the  same. 

BOWLING  GREEN,  OHIO. — The  question  of  establishing  a  municipal 
electric  light  plant  in  Bowling  Green  is  under  consideration.  The  present 
contract  for  street  lighting  will  expire  next  November.  The  service  is 
now  supplied  by  the  Lake  Erie,  Bowling  Green  &  Napoleon  Railway 
Company. 

CINCINNATI,  OHIO. — Sealed  proposals  will  be  received  at  the  of¬ 
fice'  of  the  Director  of  Public  Service,  City  Hall,  Cincinnati,  Ohio,  until 
April  3  for  lighting  the  streets  and  public  places  of  the  City  of  Cin¬ 
cinnati  (excepting  therefrom  all  property  under  the  management  of  the 
Board  of  Park  Commissioners)  with  electricity  for  a  term  of  ten  years, 
beginning  June  i,  1912.  Plans  and  specifications  may  be  obtained  at 
the  above  office.  John  J.  Wenner  is  clerk. 

CLEVELAND,  OHIO. — The  contract  for  installing  electric  light  fix¬ 
tures  in  the  new  court  house  has  been  awarded  to  Edward  F.  Caldwell 
&  Co.,  of  New  York,  N.  Y.,  for  $119,900. 

ELMORE,  OHIO. — The  Council  is  contemplating  lighting  the  streets 
of  the  village  with  electricity.  The  Toledo,  Port  Clinton  &  Lake¬ 
side  Railway  Company  has  submitted  a  proposition  to  the  Council  to  sup¬ 
ply  electricity  for  street  lighting  and  for  domestic  purposes.  It  is  under¬ 
stood  that  the  Lake  Shore  Electric  Railway  Company  contemplates  sub¬ 
mitting  a  proposition  also.  The  streets  are  now  lighted  by  gas,  the  serv¬ 
ice  being  furnished  by  the  Cleveland  Vapor  Light  Company. 

HICKSVILLE,  OHIO. — The  Hicksville  Electric  Light  Company  has 
been  awarded  a  new 'contract  for  street  lighting  for  a  term  of  ten  years 
under  the  terms  of  which  the  company  is  to  supply  thirty-four  arc  lamps 
at  $65  each  per  year  and  i6-cp  incandescent  lamps  at  $12  per  lamp  per 
year. 

PENDLETON,  OHIO. — The  Ohio  Traction  Company  is  reported  to 
be  contemplating  the  construction  of  a  new  power  house  in  Pendleton. 

DURANT,  OKLA. — The  City  Council  is  reported  to  have  awarded  the 
contract  for  the  construction  of  a  municipal  electric  light  plant  in 
Durant,  to  cost  $17,000.  H.  C.  Lutz  is  superintendent. 

EL  RENO,  OKLA. — Plans  have  been  completed  for  improvements  to 
the  water-works  system  and  construction  of  a  new  power  plant  to  cost 
about  $65,000.  Bids  for  construction  will  be  asked  in  April.  Burns  & 
McDonnell,  Scarritt  Building,  Kansas  City,  Mo.,  are  consulting  engineers. 

MANGUM,  OKLA. — It  is  reported  that  the  local  electric  light  plant 
is  being  enlarged  to  meet  the  demands  made  upon  it.  It  is  understood 
that  an  installation  of  ornamental  street  lamps  is  under  consideration. 

MUSKOGEE,  OKLA. — The  Muskogee  &  Fort  Gibson  Interurban  Rail¬ 
way  Company  has  applied  for  a  charter  to  build  an  electric  railway  from 
Muskogee  to  Fort  Gibson,  a  distance  of  ten  miles,  which  will  ultimately 
be  extended  to  Tahlequah,  thirty-five  miles  southeast,  and  to  Tulsa,  fifty 
miles  northwest.  The  company  is  capitalized  at  $200,000  and  the  direc¬ 
tors  are:  C.  N.  Haskell,  W.  N.  Patterson,  Thomas  H.  Owen,  Thomas  P. 
Smith,  all  of  Muskogee,  and  O.  L.  Hayes,  of  Webber  Falls. 

WAURIKA,  OKLA. — The  Waurika  Ice  &  El;.:tri:  Company  is  reported 
to  be  contemplating  improvements  to  its  plant.  Tlic  capital  stock  of  the 
company  has  been  increased  from  $50,000  to  $75,000. 

WAYNOKA,  OKLA. — It  is  reported  that  plans  are  being  prepared  for 
the  installation  of  an  electric  light  plant  and  water-works  system,  for 
which  bonds  to  the  amount  of  $27,000  have  been  voted. 

MILTON,  ORE. — The  transmission  lines  of  the  municipal  electric 


plant  are  being  extended  into  the  fruit  districts  to  provide  electricity 
to  the  farmers  for  pumping  purposes. 

PORTLAND,  ORE, — The  Portland  Railway,  I.ight  &  Power  Company 
has  placed  a  contract  with  the  General  Electric  Company,  of  Schenectady, 
N.  Y.,  for  six  looo-kw  motor  generator  sets,  four  of  which  will  supply 
power  for  the  street  railway  system;  each  set  will  consist  of  a  io6o-hp, 
io,ooo-volt,  3-phase,  synchronous  motor  connected  to  a  looo-kw,  6oo-volt, 
direct<urrent  generator.  The  other  two  sets  will  provide  energy  for 
lighting  purposes. 

EPHRATA,  PA. — Preparations  are  being  made  for  the  construction  of 
an  electric  railway  between  Ephrata  and  Lebanon,  work  on  which  will 
begin  in  the  near  future.  The  proposed  railway  will  be  twenty-three 
miles  in  length  and  will  cost  about  $425,000. 

HAMBURG,  PA. — Arrangements  are  being  made  by  the  Hamburg 
Electric  Company  to  rebuild  its  plant  which  was  recently  destroyed  by 
fire.  It  is  understood  that  orders  have  been  placed  for  generating  ma¬ 
chinery,  which  will  be  installed  temporarily  in  Bausher’s  Gotham  Mill 
No.  I,  to  supply  electricity  for  the  street  lighting  system.  The  incandes¬ 
cent  lighting  service  will  be  out  of  service  until  the  new  plant  is  put  in 
operation. 

M.ARCUS  HOOK,  PA. — The  Council  is  reported  to  have  awarded 
the  contract  for  street  lighting  to  the  Beacon  Light  Company,,  of 
Chester,  Pa. 

PHILADELPHIA,  P.A. — The  Philadelphia  Suburban  Gas  &  Electric 
Company  has  purchased  a  site  in  Oreland,  on  which,  it  is  understood,  U 
will  erect  a  large  electric  plant  and  gas  plant  in  the  near  future. 

PHILADELPHIA,  PA. — Preparations  are  being  made  by  M.  A.  Metz 
&  Brother  for  the  construction  of  a  new  five-story  factory,  bids  for  which 
are  now  being  received.  The  company  has  not  yet  decided  whether  to 
install  an  electric  power  plant  or  to  purchase  electricity  to  operate  the 
plant. 

SCRANTON,  PA. — Applications  will  be  made  to  Governor  John  K. 
Tener  for  charters  for  the  following  companies:  The  Archbald  Light, 
Heat  &  Power  Company,  of  Archbald,  Pa.;  the  People’s  Light,  Heat  & 
Power  Company,  of  Scranton,  Pa.;  the  Pioneer  Electric  Light  Company, 
of  Carbondale,  Pa.;  the  Dunmore  Electric  Light  Company,  of  Dunmore, 
Pa.,  and  the  Lackawanna  Light  &  Power  Company,  of  Olyphant,  Pa. 
It  is  proposed  to  erect  a  large  hydroelectric  plant  near  Hawley  at  the 
head  of  Paupack  Falls.  A  dam  will  be  built  at  this  point,  forming  a 
lake  about  twelve  miles  long.  Electricity  generated  at  the  plant  will 
be  transmitted  over  the  mountains,  a  distance  of  thirty-five  miles,  and 
will  be  distributed  in  the  cities  mentioned  above.  C.  D.  Simpson,  Col. 
L.  A.  Watres,  of  Scranton,  Pa.,  and  Alvin  Markle,  of  Hazleton,  Pa.,  are 
interested  in  the  project. 

STROUDSBURG,  PA. — The  Stroudsburg  &  Water  Gap  Railway  Com¬ 
pany  is  reported  to  have  awarded  a  contract  to  E.  P.  Arbogast  for  the 
construction  of  an  extension  of  its  railway  connecting  Delaware  Water 
Gap  and  Portland,  a  distance  of  five  miles,  which  will  form  the  last  link 
of  the  electric  railway  service  between  Stroudsburg  and  Delaware  Water 
Gap. 

WILKES-B.\RRE,  PA. — The  capital  stock  of  the  Wilkes-Barre  &  Lu¬ 
cerne  Street  Railway  Company  has  been  increased  from  $6,000  to  $300,000. 
The  company  proposes  to  build  an  electric  railway  in  Wilkes-Barre  and 
Kingston. 

EDGEFIELD,  S.  C. — The  Town  Council  is  reported  to  be  considering 
the  question  of  calling  an  election  to  vote  on  the  proposition  to  issue 
$15,000  in  bonds  for  the  construction  of  an  electric  light  plant.  A  propo¬ 
sition  has  been  submitted  to  the  Council  by  Mr.  Cox,  proprietor  of  the 
electric  light  plant  at  Johnston,  S.  C.,  to  supply  electricity  to  the  town. 

NEWBERRY,  S.  C. — Permission  has  been  granted  to  the  Parr  Shoals 
Power  Company  to  increase  its  capital  stock  from  $50,000  to  $100,000. 
The  company  is  planning  to  develop  water  powers  in  Newberry  County. 

FAIRV’IEVV,  S.  D. — The  Fairview  Milling  Company  has  awarded  the 
contract  for  the  installation  of  a  hydroelectric  power  plant  on  the  Big 
Sioux  River  to  the  Missouri  Valley  Engineering  Company,  of  Mitchell, 
S.  D.,  at  a  cost  of  about  $50,000.  John  J.  Hammann  is  president  and 
A.  G.  Pond  is  secretary  of  the  milling  company.  R.  G.  Culbertson,  of 
Mitchell,  S.  D.,  is  secretary  and  treasurer  of  the  Missouri  Valley  en¬ 
gineering  Company. 

HILL  CITY,  S.  D. — The  Hill  City  Lumber  Company,  it  is  reported, 
is  erecting  a  building  for  the  installation  of  a  power  plant. 

NEWPORT,  TENX. — Plans  are  being  made  by  England  &  Bryant,  ot 
Newport,  Tenn.,  for  the  construction  of  a  power  plant  on  Pigeon  River, 
near  Newport.  Electricity  generated  at  the  plant  will  be  utilized  to 
operate  a  tannery  now  controlled  by  them  and  another  to  be  erected 
during  the  summer. 

PETERSBURG’,  TENN. — Arrangements  are  being  made  for  the  in¬ 
stallation  of  an  electric  lighting  system  in  Petersburg.  It  is  understood 
that  a  generator  will  be  installed  in  the  local  flour  mill  to  furnish  the 
service. 

SHELBY VILLE,  TENN. — We  are  advised  that  the  Sylvan  Cotton  Mills 
are  in  the  market  for  several  second-hand  iio-volt  and  220-volt,  single 
and  three-phase,  60-cycle  alternating-current  motors.  J.  B.  Frierson,  presi¬ 
dent. 

TRENTON,  TENN. — The  City  Council  will  submit  to  the  voters  the 
proposition  petitioning  the  State  I-egislature  to  give  the  city  authority  to 
issue  $22,000  in  bonds,  to  establish  a  municipal  electric  plant,  of  which  the 
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proceeds  of  $9,300  would  be  applied  for  the  purchase  of  the  old  plant, 
and  the  remainder  for  a  new  plant.  During  the  interim  the  city  is  to 
operate  the  plant. 

UNION  CITY,  TENN.— Plans  are  being  considered  by  the  citizens 
of  Union  City  for  the  construction  of  an  electric  railway  from  Union 
City  to  Gibbs  to  connect  with  the  Illinois  Central  Railroad. 

BROWNSVILLE,  TEX. — R.  H.  Kern  is  interested  in  a  project  to  have 
the  interurhan  railway  extended  from  San  Benito  to  Santa  Maria  and 
Mission. 

DALLAS,  TEX. — Arrangements  are  being  made  by  the  Stone  &  Web¬ 
ster  Corporation,  of  Boston,  Mass.,  for  the  construction  of  an  electric  in- 
terurban  railway  from  Dallas  to  Waxahachie,  thirty  miles  in  length,  at 
a  cost  of  about  $1,000,000.  It  is  stated  that  the  company  is  planning  to 
build  an  interurban  electric  railway  from  Waxahachie  to  a  connection 
with  the  lines  of  the  Northern  Texas  Traction  Company  at  Oak  Cliff. 

FORT  WORTH,  TEX. — The  City  Commissioners  have  entered  into  a 
five-year  contract  with  the  Nutt  Light  &  Power  Company  to  supply  elec¬ 
tricity  to  operate  the  artesian  well  water  supply  at  the  rate  of  i  2/10 
cents  per  kw-hour. 

GALVESTON,  TEX.— The  City  Council  has  granted  the  Brush  Elec¬ 
tric  Light  &  Power  Company  a  new  franchise  for  a  period  of  fifty  years, 
under  the  terms  of  which  the  city  will  be  able  to  extend  the  street  light¬ 
ing  system  without  enlarging  the  municipal  electric  plant.  By  the  terms 
of  the  new  franchise  the  city  may  make  certain  changes  at  the  city  water 
and  electric-light  plant,  now  in  the  same  building,  at  a  cost  of  not 
exceeding  $6,500,  which  will  give  the  citizens  a  lower  fire  insurance  rate. 
The  company  offers  to  furnish  electricity  for  use  of  the  city  only,  includ¬ 
ing  lighting  of  the  Seawall  Boulevard,  at  the  rate  of  2^4  cents  per  kw- 
hour;  the  city  is  also  given  the  privilege  of  attaching  one  crossarm  on 
all  poles  now  in  use  or  to  be  hereafter  erected  by  the  Brush  company, 
and  the  company  will  also  supply  energy  to  be  distributed  by  the  city’s 
plant  over  its  own  circuits  and  lines  throughout  the  city.  The  company 
also  agrees  to  install  and  control  a  circuit  to  be  known  as  the  "sign" 
circuit,  which  will  burn  from  dusk  until  midnight  every  night,  furnishing 
electricity  to  consumers  for  lighting  signs  and  exterior  lighting  and 
private  street  decorative  lighting  adjacent  to  stores  or  buildings  at  the 
rate  of  6  cents  per  kw-hour,  the  contract  to  be  for  not  less  than  one 
year,  with  a  minimum  charge. 

NEW’  BR.^UNFELS,  TEX. — The  W.  K.  Palmer  Company,  Dwight 
Building,  Kansas  City,  Mo.,  is  reported  to  have  been  engaged  to  pre¬ 
pare  plans  and  take  charge  of  the  engineering  work  of  the  installation 
of  a  municipal  hydroelectric  plant  in  New  Braunfels. 

TAYLOR.  TEX. — The  Citizens’  Light  &  Power  Company  is  reported 
to  have  entered  into  a  contract  with  the  International  &  Great  Northern 
Railroad  Company  to  supply  electricity  for  operating  the  machinery 
in  the  new  shops  of  the  railroad  company.  The  Citizens’  company  is  in¬ 
stalling  a  350-hp  engine  in  its  shops  on  First  and  Oak  Streets. 

WACO,  TEX. — The  Citizens’  Railway  Company  is  installing  a  2000-kw 
turbine,  a  300-kw  rotary,  a  surface  condenser  and  is  in  the  market  for  a 
storage  battery  and  a  500  to  600-hp  water-tube  boiler. 

WEST,  TEX. — Plans  are  being  made  by  the  West  Water,  Power  & 
Light  Company  for  the  construction  of  a  brick  power  house  in  the  rear 
future,  to  replace  the  frame  structure  now  in  use. 

OGDEN,  UTAH. — It  is  understood  that  the  Merchants’  Power  &  Light 
Company,  which  recently  obtained  a  franchise  from  the  City  Council 
to  maintain  and  operate  an  electric  light  plant  in  Ogden,  will  purchase 
energy  from  the  Davis  &  Weber  Counties  Canal  Company  to  operate 
its  system.  Herman  Strauss,  electrical  engineer,  is  reported  to  be  pre¬ 
paring  plans  for  the  plant,  which  is  to  be  ready  for  operation  by  Jan.  i, 
1912. 

ROSSI. YN,  VA. — The  Rosslyn  Electric  &  Gas  Company  is  contem¬ 
plating  extending  its  system  to  supply  electricity  throughout  Alexandria 
County.  It  is  understood  that  the  company  proposes  to  purchase  energy 
from  the  Old  Dominion  &  Great  Falls  Railroad  Company,  the  power 
plant  of  which  adjoins  that  of  the  Rosslyn  Electric  &  Gas  Company. 

WILLIAMSBURG,  \’A. — Plans  have  been  completed  for  extensions 
and  improvements  to  the  lighting  and  heating  plant  at  William  and  Mary 
College,  calling  for  an  expenditure  of  about  $30,000.  It  is  understood 
that  contracts  have  been  placed  for  the  equipment. 

BELLINGHAM,  WASH. — The  residents  of  Mountain  View  are  re¬ 
ported  to  have  subscribed  the  sum  of  $10,000  toward  the  construction 
of  the  proposed  Nooksack  interurban  railway. 

EV’ERETT,  WASH. — It  is  reported  that  the  Everett  Railway,  Light 
&  Water  Company  is  planning  to  erect  cluster  lamps  on  Wetmore  Avenue. 

EV’ERETT,  WASH. — The  Boyes  Monorail  Edmonds  Company  is  re¬ 
ported  to  have  applied  to  the  County  Commissioners  for  a  twenty-five- 
year  franchise  to  construct  a  monorail  system  between  Everett  and 
Edmonds. 

NORTH  Y.AKIMA,  WASH. — The  installation  of  a  sewage  disposal 
plant  in  connection  with  the  proposed  municipal  electric  plant  is  under 
consideration.  The  cost  of  the  proposed  work  is  estimated  at  about 
$20,000. 

MORGANTOWN,  W.  VA. — Preparations  are  being  made  by  the  Mor¬ 
gantown  &  Dunkard  Valley  Railroad  Company  for  the  construction  of  an 


extension  through  Asage,  about  three  miles  in  length,  during  the  coming 
year. 

CORNELL,  WIS. — The  Cornell  Land  &  Power  Company  is  reported 
to  be  preparing  to  build  a  power  dam,  work  on  which  will  begin  soon. 

BASIN,  WYO. — Plans  are  being  prepared  by  Burns  Be  McDonnell, 
Scarritt  Building,  Kansas  City,  Mo.,  for  improvements  to  the  water¬ 
works,  electric  light  and  sewer  systems,  to  cost  about  $75,000.  Bids  for 
the  above  work  will  be  asked  for  in  April. 

CALG.VRY,  ALTA.,  CAN. — The  city  has  awarded  the  contract  for  orna¬ 
mental  street  lamps  to  the  Canadian  Equipment  Company,  to  cost  $12,400. 

LETHBRIDGE,  ALTA.,  CAN. — Estimates  prepared  by  Arthur  Reid, 
superintendent  of  the  municipal  electric  light  plant,  calls  for  an  expendi¬ 
ture  of  $26,600  during  1911,  as  follows:  Poles  and  wire  extensions, 
$8,623;  transformers,  $3,000;  meters,  $5,000;  sixty  new  street  lamps  and 
mast  arms,  $7,240;  two  watt  meters,  water  meter  and  frequency  meter, 
$1,025;  boiler  gage  glasses,  $110;  new  equipment  for  power  house,  $1,600. 

It  is  understood  that  bids  will  soon  be  asked  for  the  above. 

STRATHCONA,  ALTA.,  CAN, — Contracts  have  been  awarded  by  the 
City  Council  for  machinery  for  the  municipal  electric  plant,  as  follows: 
For  one  600-kw  generator  to  the  Chapman  &  Walker  Company,  of  To¬ 
ronto,  Ont.,  at  $10,160;  to  German,  Clancey  &  Gridley,  of  Edmonton, 
Ont.,  for  Burham  regulator,  $750;  for  engine  to  Goldie  &  McCulloch 
Company,  of  Galt,  Ont.,  at  $12,900;  for  boilers  to  the  Canada  Foundry 
Company,  of  Toronto,  Ont.,  $12,700;  for  smokestacks  and  fans,  $7,304,  and 
for  two  feed  pumps,  $1,167.  The  new  equipment  will  double  the  present 
output  of  the  plant. 

V’ERNON,  B.  C,,  CAN. — Arrangements  have  been  completed  by  the 
Coteau  Power  Company  for  the  construction  of  an  electric  railway  from 
Vernon  to  Lumby.  For  further  information  address  A.  E.  Ashcroft, 
Vernon,  B.  C. 

COBOURG,  ONT.,  CAN. — The  citizens  of  Campbellford  and  Wark- 
worth  are  reported  to  be  negotiating  for  the  construction  of  an  electric 
railway  through  Northumberland  County. 

GALT,  ONT.,  CAN. — .Arrangements  have  been  made  by  the  Galt. 
Preston  &  Hespeler  Electric  Railway  Company  and  the  Grand  Valley  Rail¬ 
way  Company  with  the  Hydro-Electric  Power  Commission  for  electricity. 
The  Grand  Valley  Railway  Company  is  installing  a  rotary  converter  and 
will  be  ready  for  the  service  in  a  few  weeks.  The  power  house  of  the 
Galt,  Preston  &  Hespeler  Railway  Company  is  expected  to  be  connected 
with  the  main  power  line  of  the  commission  very  soon. 

HAMILTON,  ONT.,  CAN. — Plans  are  being  made  by  the  Dominion 
Power  &  Transmission  Company  for  rebuilding  part  of  its  lines  in  Ham¬ 
ilton  in  the  near  future. 

H.-\MILTON,  ONT.,  CAN. — The  Board  of  Control  has  engaged  E.  I. 
Sifton,  of  London,  Ont.,  Can.,  to  prepare  plans  and  estimates  for  the 
installation  of  a  municipal  electric  light  plant  and  street  lighting  system 
in  Hamilton. 

KINGSTON,  ONT.,  CAN. — The  Seymour  Electric  &  Power  Com¬ 
pany,  of  Campbellford,  has  submited  a  proposition  to  the  Light,  Heat 
and  Power  Committee  of  the  Council  offering  to  supply  the  city  a 
certain  amount  of  power  at  $25  per  horse-power  per  year  and  all  above 
that  amount  consumed  at  the  rate  of  i  cents  per  kw-hour. 

TORONTO,  ONT.,  CAN. — The  Hydro-Electric  Power  Commission  will 
soon  call  for  bids  for  material  far  eight  or  ten  miles  of  transmission  lines 
from  a  point  on  the  Severn  River  to  the  towns  of  Midland  and 
Penetanguishene,  including  material  for  substations.’  The  Hydro-Electric 
Power  Commission  has  contracted  with  the  Simcoe  Power  Company  for 
1500  hp  from  its  plant  at  the  Big  Schute  Falls  on  the  Severn  River, 
which  will  be  transmitted  to  Midland  and  Penetanguishene  on  the  new 
lines.  The  ratepayers  in  Midland  have  voted  to  enter  into  a  contract 
with  the  commission  for  between  400  hp  and  500  hp.  The  Penetanguishene 
Council  is  contemplating  submitting  a  by-law  to  the  ratepayers  to  ap¬ 
propriate  $16,500  to  purchase  the  local  electric  light  plant  and  to  enter 
into  a  contract  with  the  commission  for  power  to  operate  the  same. 
The  commission  will  also  probably  supply  electricity  to  farmers  along 
the  transmission  line,  as  well  as  to  the  two  towns  named. 

MAGOG,  QUE.,  CAN. — It  is  reported  that  plans  have  been  prepared 
by  Ross  &  Holgate,  of  Montreal,  Que.,  for  the  construction  of  an  electric 
light  and  power  plant,  near  Magog. 

MONTREAL,  QUE,,  CAN.— The  Montreal  &  Southern  Counties 
Railway  Company,  which  operates  an  electric  railway  from  the  foot 
of  McGill  Street,  at  the  city  limits  of  Montreal,  across  the  Victoria 
Bridge  to  St.  Lambert,  has  applied  to  the  City  Council  for  permission 
to  operate  within  the  city  limits.  F.  B.  Powell  is  general  manager. 

PRINCE  ALBERT,  SASK.,  CAN. — Owing  to  the  successful  operation 
of  the  municipal  electric  light  and  power  plant  the  price  of  electricity  will 
be  reduced  i  cent  per  kw-hour.  The  plant  showed  a  profit  of  $7,550  for 
the  year  1910. 

REGINA,  SASK.,  CAN. — Bids  will  be  received  by  the  City  Commis¬ 
sioners  for  the  construction  of  approximately  seven  miles  of  track  for 
street  railway  system.  For  further  information  address  L.  A.  Thornton, 
city  engineer. 

YORKTON,  SASK.,  CAN. — The  farmers  of  the  surrounding  districts 
have  decided  to  form  a  large  rural  telephone  company  to  cover  ten  dis¬ 
tricts  in  this  vicinity.  For  further  information  address  Mayor  Beck. 
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Industrial  Companies, 

THE  AMERICAN  ELECTRIC  MANUFACTURING  COMPANY,  of 
Salt  Lake  City,  Utah,  has  filed  articles  of  incorporation  with  a  capital 
stock  of  $5,000  for  the  purpose  of  manufacturinK  electrical  fixtures  and 
to  do  a  general  electrical  supply  business.  R.  L.  Shannon  is  president 
of  the  company;  J.  H.  Cook,  vice-president,  and  H.  L.  Bouer,  secretary 
and  treasurer. 

THE  BURKE  ELECTRICAL  WORKS  SUPPLIES  COMPANY,  of 
New  Orleans,  La.,  has  been  incorporated  with  a  capital  stock  of  $15,000 
by  T.  J.  Burke,  Otto  T.  Maier  and  J.  H.  Brady. 

THE  COTIL  SUPPLY  COMPANY,  of  New  York,  N.  Y.,  has  been  in¬ 
corporated  by  E.  Jacques,  S.  Alexander,  F.  Corilteau  and  Alphonse  Cotil, 
of  New  York,  N.  Y.  The  company  is  capitalized  at  $50,000  and  proposes 
to  manufacture  and  deal  in  lamps  and  lighting  devices. 

THE  DETROIT  INSULATOR  COMPANY,  of  Detroit.  Mich.,  has 
been  chartered  with  a  capital  stock  of  $10,000  for  the  purpose  of  manu¬ 
facturing  insulation  materials.  Harry  A.  Robertson  is  interested  in  the 
project. 

THE  DURABLE  ELECTRIC  COMPANY,  of  Boston.  Mass.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  to  manufacture  and  deal  in 
electrical  supplies.  J,  W.  Burnett  is  president  and  W.  K.  Mason,  treas¬ 
urer,  both  of  Somerville,  Mass. 

THE  ECLIPSE  LIGHT  COMPANY,  of  New  York,  N.  Y.,  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $50,000,  for  the  purpose 
of  manufacturing  gas  and  electric  light  fixtures,  etc.  The  incorporators 
are:  L.  B.  London,  F.  Caplan,  of  Brooklyn,  N.  Y.,  and  M.  Bernstein  of 
New  York,  N.  Y. 

THE  ECONOMY  ELECTRIC  SUPPLY  COMPANY,  of  Chicago,  Ill., 
has  been  chartered  with  a  capital  stock  of  $10,000  by  Wallace  F.  Kirk, 
Robert  Moss  and  David  Morgeson.  The  company  proposes  to  manu¬ 
facture  and  deal  in  electrical  instruments  and  electrical  apparatus. 

THE  FISHER  ELECTRIC  &  MANUFACTURING  COMPANY, 
of  Toronto,  Ont.,  Can.,  has  been  incorporated  with  a  capital  stock  of 
$250,000  by  F.  C.  L.  Jones,  L.  W.  Nurse,  F.  H.  White,  A.  J.  Pierce  and 
E.  M.  Brown,  all  of  Toronto,  Ont. 

THE  C.  A.  GEORGIA  ELECTRIC  COMPANY,  of  Elmira,  N.  Y..  has 
been  incorporated  by  C.  A.  Georgia,  F.  S.  Georgia  and  J.  C.  Gallagher, 
all  of  Elmira,  N.  Y.  The  company  is  capitalized  at  $25,000,  and  pro¬ 
poses  to  do  a  general  electrical  contracting  business. 

THE  KENYON  SEARCHLIGHT  COMPANY,  of  Bedford,  Ind.,  has 
been  incorporated  by  P.  D.  Metzer,  Robert  H.  McKay,  P.  C.  Stoller, 
E.  L.  Keckler  and  Ralph  B.  S.  Keels.  The  company  is  capitalized  at 
$15,000  and  proposes  to  deal  in  electrical  appliances. 

JAMES  MILLARD  &  SON,  of  Kingston,  N.  Y.,  have  filed  articles  of 
incorporation,  with  a  capital  stock  of  $50,000,  for  the  purpose  of  manufac¬ 
turing  electrical  devices,  etc.;  also  manufacturing  factory  supplies,  heavy 
hardware,  etc.  The  incorporators  are:  J.  Millard,  J.  R.  Millard  and  M. 
M.  Millard. 

THE  MOFFATT-IRVING  ELECTRIC  SMELTERS,  LTD.,  of  Toronto, 
Ont.,  Can.,  has  been  incorporated  with  a  capital  stock  of  $40,000  by 
J.  W.  Moffatt,  M.  E.  Irving  and  I.  C.  Irving,  Jr.,  of  Toronto,  Ont. 

THE  NATIONAL  CONDUIT  &  CABLE  COMPANY  OF  CALI- 
FORNI.A,  of  San  Francisco,  Cal.,  has  been  chartered  with  a  capital 
stock  of  $3,000  by  C.  II.  Pennoyer,  P.  A.  Breen  and  H.  G.  W.  Dinkel- 
spiel. 

THE  NU-VO  MANUFACTURING  COMPANY,  of  Kittery,  Maine,  has 
been  incorporated  with  a  capital  stock  of  $75,000  by  B.  O.  Preston 
Charles  C.  Smith,  of  Boston,  Mass.;  Lucius  B.  Swett,  George  E.  Burn¬ 
ham  and  Elmer  J.  Burnham,  of  Kittery,  Maine.  The  company  proposes  to 
manufacture  electrical  supplies. 

THE  UNION  ELECTRIC  MANUFACTURING  COMPANY,  of  Mil¬ 
waukee,  Wis.,  has  been  chartered  with  a  capital  stock  of  $50,000  by 
Charles  A.  Rhine,  Charles  H.  Keeney  and  John  Rhine. 


Neti)  Incorporations, 

EDMUNDSON,  ARK. — The  Edmundson  Electric  Plant  &  Manufactur¬ 
ing  Company  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$50,000. 

INDIANAPOLIS,  IND. — The  Indianapolis  &  Delphi  Traction  Company 
has  been  chartered  with  a  capital  stock  of  $100,000  to  construct  and 
operate  an  electric  street  and  interurban  railway  in  and  between  the  cities 
of  Indianapolis  and  Delphi  and  intervening  towns. 

MARION,  IND. — Articles  of  incorporation  have  been  filed  for  the 
Upland  Electric  Company  by  George  N.  Tidd,  H.  L.  Finley  and  Frank 
B.  Ball.  The  company  proposes  to  supply  towns,  cities  and  villages  with 
electricity  for  lamps,  heat  and  motors,  and  also  with  gas  and  water  service. 

MASON  CITY,  lA. — The  Ownes  Grove  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $9,990  by  A.  L.  Runyan,  Elmer  Beach, 
J.  H.  Woodward,  Evans  Jenkins,  Renaldo  Richardson  and  S.  L.  Stevens. 

SAC  CITY,  lA. — Articles  of  incorporation  have  been  filed  for  the 
Farmers’  Mutual  Telephone  Company  with  a  capital  stock  of  $5,000  by 
Fred  Pellersels,  W.  W.  Henning,  John  G.  Brill,  Clarence  Purdy  and 
others. 


WOLCOTT,  N.  Y, — The  Northern  Wayne  Electric  Light  &  Power  Com¬ 
pany  has  oeen  granted  a  charter  with  a  capital  stock  of  $70,000.  The 
company  proposes  to  operate  in  the  eastern  part  of  the  towns  of  Sodus, 
Rose,  Huron,  Butler  and  Wolcott;  the  villages  of  Alton,  Escort,  Butler, 
Butler  Centre,  North  Huron  and  North  Wolcott  in  Wayne  County;  in  the 
towns  of  Sterling  and  Victory,  villages  of  Westbury  and  Fair  Haven  in 
Cayuga  County.  The  directors  are:  Thomas  D.  Welch,  of  North  Rose; 
Lewis  S.  Town,  of  Rose;  Omar  M.  Curtiss  and  Raymond  H.  Kelly,  of 
Wolcott  and  George  L.  Colgate,  of  Rochester,  N.  Y. 

GALLIPOLIS',  OHIO. — The  Gallipolis  &  Meigs  Electric  Railroad 
Company  has  been  chartered  with  a  capital  stock  of  $50,000  for  the  pur¬ 
pose  of  constructing  and  operating  an  electric  interurban  railway  extend¬ 
ing  to  Kanuaga  and  Middleport. 

NINNEKAH,  OKLA. — The  Ninnekah  Electric  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $1,800  by  George  R.  Beeler,  R.  A. 
Thompson,  George  E.  Alkire  and  others. 

PITTSBURGH,  PA. — The  Marianna  Light,  Heat  &  Power  Company 
has  been  granted  a  charter  with  a  capital  stock  of  $10,000.  The  incorpora¬ 
tors  are:  J.  L.  Lynch,  treasurer;  Charles  R.  McGregor  and  Stephen  Stone, 
all  of  Pittsburgh,  Pa. 

PELZER,  S.  C. — Articles  of  incorporation  have  been  filed  for  the 
West  Pelzer  Public  Service  Company  with  a  capital  stock  of  $10,000  by 
M.  D.  Sullivan,  W.  L.  Wellborn,  John  Frank  and  C.  C.  Hindman. 

LIBERTY,  TENN. — The  Liberty  Home  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $3,000  by  H.  M.  Evans,  N,  H.  Crad¬ 
dock,  T.  H.  Chapman  and  W,  Percy  Whaley. 

CANYON,  TEX. — ^The  Canyon  Power  Company  has  been  chartered 
with  a  capital  stock  of  $25,000  by  C.  R.  McAfee,  C.  N.  Harrison  and 
D.  A.  Park. 


Personal, 


MR.  HORATIO  A.  FOSTER  spoke  before  the  Electrical  Engineering 
Society  of  the  University  of  Southern  California,  Los  Angeles,  on  March 
15,  his  subject  being  “A  Rambling  Talk  by  a  Wandering  Engineer.” 

PROF.  IV.  F.  SCHAPHORST,  of  the  mechanical  engineering  depart¬ 
ment  of  the  New  Mexico  College  of  Mechanic  Arts,  has  resigned  his  po¬ 
sition  there  to  become  a  technical  writer  on  the  staff  of  A.  Eugene  Michel, 
advertising  engineer.  New  York  City. 

MR.  WILLIAM  H.  TUCKER  has  been  appointed  superintendent  of  the 
electric  light  plant  of  the  City  of  Jacksonville,  Fla.  Mr.  Tucker  was 
formerly  manager  of  the  Jacksonville  Electric  Company,  and  more  recently 
superintendent  of  motive  power  of  the  Northern  Ohio  Traction  &  Light 
Company,  Akron,  Ohio. 

MR.  ALOIS  E.  HIBNER  has  resigned  his  position  as  assistant  power 
engineer  with  the  Toronto  Electric  Light  Company,  Ltd.,  Toronto,  Ont., 
and  has  accepted  a  position  with  the  Livingston  Niagara  Power  Company, 
of  Avon,*  N.  Y.,  where  he  will  have  in  charge  the  sale  of  electric  energy 

for  the  entire  system  of  the  company,  covering  several  towns  in  the 

vicinity  of  Rochester. 

MR.  W.  J.  O’BRIEN,  formerly  with  the  Denver  Gas  &  Electric  Com¬ 
pany  and  the  Pueblo  Gas  &  Fuel  Company,  is  now  manager  of  the 

Helena  (Ark.)  Gas  &  Electric  Company.  This  property  has  recently 

been  purchased  by  a  Philadelphia  syndicate,  which  has  engaged  the  Sco¬ 
field  Engineering  Company,  of  that  city,  to  prepare  plans  for  a  new 
power  house  of  the  most  modern  design. 

MR.  C.  M.  GODDARD. — At  the  final  meeting  of  the  Underwriters’ 
National  Electric  Association  on  March  23  resolutions  were  enacted, 
ordered  to  be  engrossed  and  to  be  presented  to  Mr.  Goddard,  the  re¬ 
tiring  secretary,  as  a  token  of  the  esteem  in  which  the  association  held 
him  and  in  recognition  of  his  unstinted  and  untiring  work  in  the  in¬ 
terest  of  safe  electrical  installations.  For  nearly  twenty  years  Mr.  God¬ 
dard  has  been  secretary  of  the  Underwriters’  National  Electric  Asso¬ 
ciation,  and  by  common  consent  is  recognized  as  the  highest  authority 
on  electric  wiring  installations  in  this  country.  To  him  more  than  to 
any  other  one  person  the  industry  is  indebted  for  the  present  National 
Electrical  Code. 

MR.  E.  C.  DEAL  has  been  appointed  manager  of  the  North  Carolina 
Public  Service  Company,  with  headquarters  at  Greensboro,  N.  C.  Mr. 
Deal  will  have  charge  of  the  Augusta  Railway  &  Electric  Company 

and  the  -Augusta  &  Aiken  Railway  Company,  which  properties  have 
recently  been  acquired  by  Redman  &  Company,  and  J.  G.  White  & 

Company,  of  New  York.  Mr.  Deal,  who  is  a  native  of  Atlanta, 
Ga.,  obtained  his  first  electrical  experience  with  the  Georgia 

Electric  Light  Company  (now  the  Georgia  Railway  &  Electric) 

with  which  he  was  connected  from  1894  to  1898.  Subsequently  he  was 
connected  in  various  capacities  with  Stone  &  Webster  properties  in  Balti¬ 
more,  Seattle,  Brockton  and  Terre  Haute,  and  in  1904  became  chief  engi¬ 
neer  of  the  Gas  &  Electric  Company  of  Bergen  County.  When  this 
property  was  absorbed  by  the  Public  Service  Corporation  of  New  Jersey, 
he  served  as  superintendent  of  the  electrical  properties  of  the  latter  in 
central  New  Jersey  until  1908,  when  he  joined  W,  N.  Coler  &  Company, 
bankers,  of  New  York,  acting  as  general  manager  of  the  North  Carolina 
Public  Service  Company  and  other  Coler  properties  throughout  the 
country. 
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MR.  TORSTEN  F.  HOLMGREN,  general  manager  of  the  Royal  Troll- 
hattan  Power  System  of  Trollhattan,  Sweden,  who  is  inspecting  hydro¬ 
electric  and  other  electrical  installations  in  the  United  States,  was  in 
Chicago  last  week  and  viewed  the  water-power  development  of  the  Chi¬ 
cago  Drainage  Canal  and  the  stations  and  transmission  system  of  the 
Commonwealth  Edison  Company.  Mr.  Holmgren  was  accompanied  by 
Mr.  Knut  W.  Bildt,  mechanical  and  electrical  engineer,  of  Kiruna, 
Sweden,  and  Lieutenant  Frederik  Jonson,  of  the  Royal  Swedish  Engi¬ 
neers. 


Obituary. 


MR.  EDWARD  L.  BREWSTER,  prominent  in  the  business  and  social 
life  of  Chicago  for  many  years,  died  in  St.  Luke’s  Hospital  in  that 
city  on  March  21,  aged  sixty-eight.  Mr.  Brewster  had  retired  from  active 
business,  but  was  a  special  partner  in  the  brokerage  firm  of  Russell, 
Brewster  &  Co.  He  was  interested  in  electrical  progress  and  for  many 
years  had  been  a  director  of  the  old  Chicago  Edison  Company  and  its 
successor,  the  present  Commonwealth  Edison  Company. 

MR.  WILLIAM  C.  WOODWARD,  who  had  been  with  the  Narragan- 
sett  Electric  Lighting  Company,  Providence,  R.  I.,  for  the  past  eighteen 
years,  serving  as  its  electrical  engineer,  died  on  March  25  as  a  result  of 
cerebral  hemorrhage.  Mr.  Woodward  was  born  in  Roxbury,  Mass.,  fifty 
years  ago.  He  was  for  a  time  employed  by  the  General  Electric  Com¬ 
pany  and  the  Standard  Electrical  Company,  Boston.  He  was  elected  as¬ 
sociate  of  the  American  Institute  of  Electrical  Engineers  in  1896  and 
transferred  to  full  membership  in  1902.  He  is  survived  by  a  widow  and 
four  sons. 

MR.  EDWARD  DELOS  SWEET,  who  had  been  a  prominent  figure  in 
the  early  development  of  the  telegraph  in  Illinois,  died  in  his  home  in 
O.ik  Park,  III.,  on  March  18.  He  was  born  in  New  York  State  in  1825, 
but  was  brought  to  Morgan  County,  Ill.,  by  his  parents  four  years 
later.  As  a  young  man  he  was  a  telegraph  operator  in  Rock  Island  and 
Galena,  and  in  1856  he  was  sent  to  Chicago  as  division  superintendent 
for  the  Illinois  and  Mississippi  Telegraph  Company.  In  1870  he  went 
to  New  York  as  vice-president  of  the  Atlantic  &  Pacific  Telegraph 
Company  and  later  returned  to  Chicago  as  a  superintendent  for  the 
Western  Union  Telegraph  Company.  I^ter  he  engaged  in  other  business, 
from  which  he  retired  in  1887. 

MR.  CHARLES  W.  HUNT,  past-president  of  the  .\merican  Society  of 
Mechanical  Engineers,  died  on  March  27  at  his  home  on  Staten  Island, 
N.  Y'.  Mr.  Hunt  was  born  at  Candor,  Tioga  County,  N.  Y.,  on  Oct. 
13,  1841.  He  pursued  a  scientific  course  at  Courtland  Academy,  Homer, 
X.  Y.  In  1872  he  established  a  business  relating  to  the  design  and  con¬ 
struction  of  machines  for  the  unloading  of  cargoes  of  coal,  ore  and  other 
heavy  materials,  which  was  enlarged  to  include  the  design  and  erection 
of  wharves  and  buildings  thereon  for  the  handling  of  these  materials. 
He  obtained  more  than  150  patents  on  his  inventions  along  the  lines 
just  indicated.  The  business  was  conducted  under  the  firm  name  of 
f.  W.  Hunt  Company,  of  which  Mr.  Hunt  was  president  at  the  time 
of  his  death.  He  was  also  the  president  of  the  McCaslin  Machine  Com- 
jiany  and  vice-president  of  the  Richmond  County  Savings  Rank.  For 
many  years  Mr.  Hunt  was  chairman  of  the  committee  on  publication  of 
the  American  Society  of  Mechanical  Engineers.  He  served  as  vice- 
president  of  the  society  from  1892  to  1894,  during  which  time  he  formu¬ 
lated  the  rules  of  the  society  with  respect  to  the  qualifications  for  mem- 
hership.  He  was  elected  president  of  the  society  in  December,  1897,  and 
served  for  one  year.  He  was  a  member  of  the  American  Institute  of 
.Mining  Engineers,  the  .American  Institute  of  Electrical  Engineers,  the 
.\merican  Association  for  the  .Ydvancement  of  Science,  the  Municipal  .Yrts 
and  Science  Association,  the  New  Y'ork  Electrical  Society,  the  United 
Engineering  Society,  the  Franklin  Institute,  the  New  York  Chamber  of 
Commerce  and  the  Staten  Island  Chamber  of  Commerce,  of  which  he  was 
liresident  from  1896  to  1902.  He  was  a  member  of  the  Masonic  order 
and  of  the  Engineers,  Hardware,  Machinery  and  Staten  Island  clubs. 
•Mr.  Hunt  was  twice  married.  He  is  survived  by  his  wife,  two  sons 
and  two  daughters. 

MR.  FREDERICK  LIVINGSTON  HART,  eldest  son  of  Frederick 
and  the  late  Nellie  L.  Hart,  died  on  Thursday,  March  23,  1911,  at  the 
residence  of  his  brother-in-law.  Dr.  Ralph  D.  Macfarland,  53  Clinton 
.\venue,  Jamaica,  N.  Y'.  Mr.  Hart  was  born  in  the  Cypress  Hills  section 
of  Brooklyn,  N.  Y'.,  on  July  3,  1861,  and  after  graduation  from  the 
Brooklyn  Polytechnic  Institute  entered  the  steam  engineering  works  of 
William  Wright,  Newburg,  N.  Y'.  .Yfter  completing  his  course  of  in¬ 
struction  there  he  took  a  course  in  electric  lighting  at  the  United  States 
Klectric  Lighting  Company,  Newark,  N.  J.  He  was  then  appointed 
engineer  in  charge  of  installing  and  operating  the  electric  plant  of  the 
New  Y’ork  and  Brooklyn  Bridge,  and  for  the  following  seven  years 
was  superintendent  of  operation  of  the  One  Hundred  and  Twenty-fifth 
Street  &  Tenth  Avenue  Railway  Company.  This  position  he  resigned  to 
become  engineer  in  charge  of  the  Metropolitan  Railway  Company,  and 
two  years  later  became  manager  of  the  Baltimore  City  Passenger  Rail¬ 
way,  which  position  he  held  for  six  years.  He  then  became  general 
manager  of  the  Washington  Railway  &  Electric  Company,  of  Washing¬ 
ton.  D.  C.,  with  which  he  remained  for  two  years,  then  returning  to 
Baltimore  to  become  associated  with  the  firm  of  Thomas  Basshor,  con¬ 
tracting  engineers.  About  two  years  later  his  health  began  to  fail  and 
he  returned  to  New  Y’ork,  making  his  home  with  his  father  and  brother 
at  116  Warwick  Street,  Brooklyn,  N.  Y'.  Mr,  Hart  was  a  member  of 


the  American  Society  of  Mechanical  Engineers.  Besides  his  father  he 
leaves  a  brother,  Lewis  T,  Hart,  of  116  Warwick  Street,  Brooklyn, 
N.  Y. ;  two  sisters,  Mrs.  R.  D.  Macfarland,  of  Jamaica,  and  Mrs.  E.  L. 
Rockefeller,  of  Arlington  Avenue,  Brooklyn,  and  one  daughter,  Jeanie 
Case  Hart.  The  funeral  services  were  held  on  Sunday,  March  26,  at 
2:30  p.  m.,  at  his  late  residence,  116  Warwick  Street,  Brooklyn,  N.  Y., 
interment  being  in  the  family  plot  at  Cypress  Hills  Cemetery. 


Trade  Publications. 


SPEED  INDICATORS. — In  Catalogue  No.  40,  issued  by  the  Industrial 
Instrument  Company,  Foxboro,  Mass.,  are  listed  various  types  of  speed¬ 
measuring  instruments  from  the  simple  device  to  count  revolutions  to 
the  elaborate  speed-variation  recorder.  The  complete  line  of  tachometers 
and  tachographs  devised  by  Dr.  Horn  is  covered. 

FLAME  ARC  LAMPS. — One  of  the  recently  issued  publications  of 
the  Westinghouse  Electric  &  Manufacturing  Company  is  Circular  No. 
1191,  covering  multiple  and  multiple-series  metallic  flame  arc  lamps, 
which  are  used  for  lighting  places  where  direct  current  is  available  and 
where  high-intensity  illuminating  units  are  required,  such  as  business 
streets,  parks,  freight  yards,  mills,  car  barns,  foundries,  machine  shops, 
train  sheds,  etc. 

FORT  WAYNE. — The  Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind., 
have  issued  a  souvenir  book  of  Fort  Wayne,  comprising  photographs  of  its 
public  buildings,  parks  and  works,  churches,  schoolhouses,  office  buildings, 
manufacturing  establishments,  etc.,  with  a  story  of  Fort  Wayne  in  retro- 
scope  and  protoscope.  The  advantages  of  Fort  Wayne  as  a  manufacturing 
and  residence  center  are  pointed  out.  The  souvenir  is  handsomely  got  up 
and  is  a  credit  to  the  city  issuing  it. 

WATER  SOFTENER. — The  National  Water  Softener  Sales  Gimpany, 
Indianapolis,  Ind.,  has  issued  a  catalog  pointing  out  the  deleterious  ef¬ 
fects  of  hard  water,  the  principle  of  water  softening  and  a  description  of 
the  National  water  softener,  its  capabilities  and  methods  of  operation.  The 
softener  is  of  the  continuous  type,  comprising  a  solution  tank  which  holds 
the  reagents,  a  dumping  bucket  in  which  the  raw  water  is  measured  and 
from  which  it  is  automatically  dumped  into  a  mixing  chamber,  a  measuring 
valve  for  apportioning  the  reagents  into  the  mixing  chamber,  and  a  pre¬ 
cipitating  tank  in  which  the  hardening  elements  are  finally  removed  from 
the  water. 

ELECTRICAL  FITTINGS  FOR  POWER  PLANTS.— The  Electrical 
Engineers’  Equipment  Company,  of  Chicago,  has  issued  its  Catalog  No. 
2,  which  contains  much  valuable  information  for  the  designers  and 
owners  of  electric  power  plants.  Many  types  of  cable  and  bells,  bus¬ 
bar  supports,  terminals,  connectors,  insulator  pins,  switchboard  pipe 
fittings,  wall  brackets,  etc.,  are  illustrated  and  described.  Dimensions, 
characteristics  and  prices  are  given,  together  with  instructions  for  mak¬ 
ing  installations  and  many  tables  and  diagrams.  In  addition  there  are 
various  other  tables  and  formulas  of  value  to  the  engineer  and  inspector, 
such  as  those  relating  to  currents  in  three-phase  circuits  for  various 
power  factors,  amperes  per  phase,  sparking  distances,  carrying  ca¬ 
pacity  of  copper  tubing,  carrying  capacity  of  flat  busbars,  etc.  The 
catalog  is  one  which  the  engineer  will  be  glad  to  preserve  in  his  library. 

BUSINESS  NOTES. 


H.  M.  BY’LLESBY  &  COMPANY  have  moved  their  Chicago  office  to 
206  La  Salle  Street. 

THE  ALBERT  &  J.  M.  ANDERSON  MANUFACTURING  COM¬ 
PANY  has  moved  its  Chicago  office  to  105  Dearborn  Street. 

THE  COLU.MBIA  INCANDESCENT  LAMP  COMPANY,  St.  Louis, 
has  moved  its  Chicago  office  to  320  South  Fifth  Avenue. 

THE  REYNOLDS  ELECTRIC  FLASHER  MANUFACTURING  COM¬ 
PANY  will  move  on  May  i  from  191-193  Fifth  .\venue,  Chicago,  to  617- 
631  West  Jackson  Boulevard. 

ME.XICAN  HOTEL  ELECTRICAL  PLANT.— A  new  hotel  at 
Monterey,  Mexico,  to  cost  $1,000,000,  will  be  supplied  with  two  Westing- 
house  loo-kw  steam  turbine  outfits  for  light  and  power  purposes. 

THE  COMMERCIAL  ELECTRICAL  SUPPLY  CO.MPANY,  St.  Louis, 
Mo.,  has  appointed  Louis  L.  Hunt  as  sales  manager.  Mr.  Hunt  has  for 
the  past  fifteen  years  been  connected  with  the  electrical  trade  tributary  to 
St.  Louis. 

THE  CONNECTICUT  DYNAMO  &  MOTOR  COMPANY  has  moved 
its  works  from  New  Y’ork  City  to  Irvington,  N.  J.,  where  it  occupies  a 
new  plant  with  increased  facilities  for  the  production  of  plating  generators 
and  motors. 

BOSTON  OFFICE  OF  LINK-BELT  COMPANY.— To  care  properly 
for  “Link-Belt”  elevating,  conveying  and  power  transmission  machinery 
and  chains,  the  Boston  sales  office  of  the  Link-Belt  Company,  formerly 
located  at  84  State  Street,  has  been  moved  to  more  commodious  quarters 
at  131  State  Street.  Mr.  Lawrence  Spillan  is  in  charge. 

MR.  J.YMES  G.  BIDDLE  will  in  April  move  his  place  of  business  to 
the  fireproof-construction  Boyertown  Building,  1211  Arch  Street,  Phila¬ 
delphia.  The  new  quarters  include  a  special  room,  with  floor  space  of 
about  1000  square  feet,  that  will  be  devoted  to  a  permanent  exhibition  of 
instruments  from  the  manufacturers  represented  by  Mr.  Biddle. 
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WILLARD  STORAGE  BATTERY  COMPANY  BUILDS  ADDITION 
TO  PLANT. — The  completion  of  the  new  building  for  which  ground  has 
just  been  broken  will  add  8000  square  feet  of  floor  space  to  the  Willard 
Storage  Battery  Company’s  plant  at  Cleveland,  Ohio.  The  building  will 
front  on  Marquette  Road  and  is  built  to  take  care  of  the  company’s  rap¬ 
idly  increasing  business. 

THE  PEERLESS  ELECTRIC  COMPANY,  an  Illinois  corporation 
doing  a  manufacturing  and  repair  business  in  dynamos  and  motors 
at  127  South  Green  Street,  Chicago,  sustained  considerable  damage  by 
a  fire  in  the  building  at  that  address  on  March  18.  This  concern  is  en¬ 
tirely  distinct  from  the  Peerless  Electric  Company  of  Warren,  Ohio, 
which  is  in  no  way  affected  by  the  fire. 

THE  AGUTTER-GRISWOLD  COMPANY,  Seattle,  electrical  engi¬ 
neers  and  manufacturers  of  switches,  switchboards,  steel  cabinets,  etc., 
is  erecting  a  large  factory  building  for  the  manufacture  of  its  product. 
The  first  floor  will  be  used  for  offices  and  store  purposes,  the  second 
floor  will  be  devoted  to  the  manufacture  and  assembling  of  switches, 
panel  boards  and  switchboards,  and  the  entire  third  floor  will  be  oc¬ 
cupied  by  the  sheet  metal  department,  including  the  machinery  required 
for  the  manufacture  of  steel  cabinets,  panel  boxes,  meter  cabinets,  etc. 

FOOS  GAS  ENGINES  FOR  GOVERNMENT  WORK.— The  Foos 
Gas  Engine  Company,  Springfield,  Ohio,  has  shipped  to  the  United 
States  government  two  Foos  engines  for  use  in  operating  one  of  the 
dams  in  the  river  improvement  work  near  Wheeling.  These  engines 
are  of  the  heavy-duty,  vertical,  multiple-cylinder  type,  consisting  of 
three  cylinders  each  of  :oo-hp  capacity.  These  machines  are  part  of 


an  order  received  from  the  United  States  government  and  turned  out 
by  the  Foos  factory  for  the  above  purpose  and  will  be  installed  at 
Dam  No.  8. 

ELECTRIC  SERVICE  SUPPLIES  COMPANY.— On  and  after  April 
I  the  Keokuk  office,  factory  and  warehouse  of  the  Electric  Service 
Supplies  Company  will  be  discontinued  and  moved  to  the  company’s 
new  office  and  factory  building,  Seventeenth  and  Cambria  Streets, 
North  Philadelphia.  The  Philadelphia  office  and  warehouse,  at  present 
at  1020-24  Filbert  Street,  will  likewise  be  moved  to  the  new  building 
on  or  about  May  i.  With  increased  factory  facilities  in  Philadelphia 
and  with  offices  and  extensive  warehouses  in  both  Philadelphia  and 
Chicago  the  company  will  be  better  able  to  give  customers  the  fullest 
benefits  that  accrue  through  more  prompt  and  efficient  service.  The  com¬ 
pany’s  Keokuk  (la.)  branch  is  to  be  discontinued. 

NEW  PL.\NT  FOR  THE  JAYNES  COMPANY.— The  factory  which 
was  being  equipped  in  Irvington,  N.  J.,  for  the  manufacture  of  the 
Jaynes  insulating  joint  was  completely  destroyed  by  fire  on  Feb.  21. 
This  company  has  now  decided  to  locate  in  Newark,  N.  J.,  and  its  new 
plant  will  be  in  operation  the  early  part  of  May.  The  Jaynes  insulating 
joint  is  built  on  the  principle  that  compression  is  the  principal  factor  in 
mica  insulation  for  high-tension  voltage,  and  by  its  employment  the 
Jaynes  joints  are  enabled  to  stand  the  severe  requirements  of  the 
National  Board  and  at  the  same  time  possess  a  mechanical  strength 
which  enables  the  user  to  handle  them  practically  the  same  as  if  they 
were  pipe  fittings.  The  temporary  office  of  the  Jaynes  Company  is  in  Union 
Building,  Newark,  N.  J. 
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UNITED  STATES  PATENTS  ISSUED  MARCH  21,  1911. 

(Conducted  by  W.  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

13,210.  SOLDERING  DEVICE;  F.  S.  Chapman,  Toledo,  Ohio.  App. 
filed  Sept.  21,  1909.  Soldering  joints,  including  a  metallic  union  or 
tube  into  which  the  wires  are  inserted  with  a  body  of  soldering  ma¬ 
terial  within  the  tube  and  a  coating  of  inflammable  material  on  the 
outside  thereof  which  when  heated  melts  the  solder. 

987,107.  TELEGRAPH  KEY:  C.  Bolick,  Rocky  Mount,  N.  C.  App. 
filed  Dec.  30,  1910.  Attachment  for  a  Morse  key  which  prevents  the 
thumb  lever  from  being  accidentally  opened,  it  being  retained  by  a 
spring  latch. 

987.114.  PROCESS  FOR  SEPARATING  AND  COLLECTING  PAR¬ 
TICLES  OF  ONE  LIQUID  SUSPENDED  IN  ANOTHER 
LIQUID;  F.  G.  Cottrell,  Berkeley,  Cal.  App.  filed  Oct.  12,  1909. 
For  separating  oil  and  water  by  passing  the  mixture  through  a  wall 
which  forms  part  of  a  system  of  electrodes,  the  drops  coalescing  on 
passage  of  the  current. 

987.115.  SEPAR.\TING  AND  COLLECTING  PARTICLES  OF  ONE 
LIQUID  SUSPENDED  IN  ANOTHER  LIQUID;  F.  G.  Cottrell 
and  J.  B.  Speed,  Berkeley,  Cal.  App.  filed  May  20,  1909.  For  sepa¬ 
rating  emulsions  of  water  in  oil  by  bringing  the  material  between 
electrodes  at  a  sufficient  voltage  to  coalesce  the  suspended  particles. 

987.116.  APPARATUS  FOR  SEPARATING  AND  COLLECTING 
PARTICLES  OF  ONE  LIQUID  SUSPENDED  IN  ANOTHER 
LIQUID;  F.  G.  Cottrell  and  J.  B.  Speed,  Berkeley,  Cal.  .App.  filed 
May  20,  1909.  For  separating  water  and  oil  by  means  of  a  cylin¬ 
drical  tank  with  a  cylindrical,  porous  separator  within  the  tank,  the 
latter  forming  the  electrode.  The  mixture  passes  through  the  elec¬ 
trode  and  upon  being  subjected  to  a  sufficiently  high  voltage  the 
drops  coalesce. 

987.117.  SEPARATING  AND  COLLECTING  PARTICLES  OF  ONE 
LIQUID  SUSPENDED  IN  ANOTHER  LIQUID;  F.  G.  Cottrell 
and  A.  C.  Wright,  Berkeley,  Cal.  App.  filed  Dec.  i,  1910.  For 
separating  emulsions  by  passing  the  material  through  a  field  of 
electrodes  whose  voltage  is  sufficient  to  coalesce  the  suspended  par¬ 
ticles  and  agitating  the  mixture. 

987.128.  TELEPHONE  EXCHANGE  SYSTEM;  W.  A.  Fricke,  Chicago, 
Ill.  App.  filed  April  ii,  1908.  Magneto  generator  for  ringing, 
operated  by  hand.  Provides  a  clearing  out  signaling  device  in  a 
magneto  switchboard  with  apparatus  whereby  such  signaling  device 
may  also  serve  to  indicate  to  the  operator  that  her  attention  is  de¬ 
sired  by  a  subscriber  while  operating  the  magneto. 

987.129.  TELEPHONY;  W.  A.  Fricke,  Chicago,  Ill.  App.  filed  Nov. 
24,  1909.  Signal  receiver  with  polarized  relay  having  windings  to 
co-operate  with  soft  iron  cores  and  nermaneritly  magnetized  arma¬ 
tures  to  give  signals,  avoiding  the  demagnetizing  effect  upon  the 
polarized  armature  by  distributing  the  winding  about  the  soft  iron 
core.  Associates  signal  receiver  with  the  line  so  as  to  keep  them  in 
balance  by  means  of  a  bridge  conductor  containing  a  signal  receiver 
upon  one  side  of  the  ground  connection,  the  other  side  containing 
the  winding  which  balances  the  winding  of  the  signal  receiver. 

987,136.  R.ML  BOND;  A.  B.  Herrick.  Ridgewood,  N.  J.  App.  filed 
.Apr.  19,  1905.  A  rail  bond  with  a  mold  formed  of  carbon  which 
incloses  the  portion  of  the  bond  adjacent  to  the  face  thereof  so  as 
to  attach  it  directly  to  the  rail. 

987.146.  ALTERNATING-CURRENT  ELECTROMAGNFIT;  D.  L. 
Lindquist,  Yonkers,  N.  Y.  App.  filed  Aug.  18,  1906.  Liquid  dash 
ix)t  for  an  alternating  current  electromagnet  and  armature  used  in 
starting  electric  motors. 

987,152.  LAMP  SOCKET:  N.  Marshall  Newton,  Mass.  App.  filed  July 
7,  1909.  Pull  chain  lamp  socket  with  two  base  blocks  recessed  and  a 
pull  switch  within  the  recess. 

987,161.  ELECTRIC  OVliiN;  G.  J.  Ogden,  Toronto,  Ontario,  Canada. 
.-App.  filed  Sept.  21,  1909.  An'  oven  with  an  electric  contact  socket 
having  two  contacts  therein  in  combination  with  a  removable  electric 
heating  clement  having  a  contact  plug  with  tw'o  contacts  thereon  and 
connected  to  the  heating  element  and  adapted  to  engage  the  socket 
and  complete  the  electrical  connections  when  the  heating  element  is 
put  into  place. 


987.192.  ELECTRICAL  SWITCH;  W.  A.  Turbayne,  Lancaster,  N.  Y. 
App.  filed  June  16,  1908.  For  maintaining  connection  between  a 
plurality  of  circuits  and  reversely  connecting  them,  including  two 
sets  of  spring  pressed  contact  arms  pivotally  mounted,  each  set 
insulated  from  the  other  and  one  contact  arm  of  each  set  engaged 
by  a  movable  armature  to  open  or  close  the  switch. 

987.193.  ELECTRICAL  REGULATING  APPARATUS;  W.  A.  Tur¬ 
bayne,  Lancaster,  N.  Y.  App.  filed  Feb.  3,  1909.  Makes  use  of  a 
carbon  pile  of  blocks  for  regulating,  with  means  for  locking  the 
apparatus  which  operates  the  carbon  pile  when  the  system  is  under¬ 
going  regulation,  and  also  provides  an  electromagnet  responsive  to 
variations  in  the  work  voltage  by  means  of  an  auxiliary  device 
operated  when  the  voltage  varies  in  the  work  circuit. 

987.194.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  W.  A.  Tur¬ 
bayne,  Lancaster,  N.  Y.  App.  filed  Feb.  24,  1909.  For  train  lighting 
system  with  a  generator,  a  plurality  of  train  units,  a  work  circuit 
and  storage  battery  on  each  unit  and  a  booster  for  each  battery 
responsive  to  variations  in  the  load  on  the  work  circuit  and  a  switch 
on  each  unit  for  disconnecting  the  battery  from  the  generator  and 
connecting  it  across  the  work  circuit,  which  responds  to  certain 
particular  variations  in  generator  voltage. 

987,200.  ELECTRIC  SWITCH;  O.  B.  Whipple,  Saginaw,  Mich.  App. 
filed  Nov.  22,  1910.  Hand-operated  knife  switch  with  heavy  current 
on  starting  the  motor  and  light  current  on  running  it,  the  movement 
of  one  hatidle  throwing  in  a  fuse  of  large  size,  then  cutting  it  out 
and  throwing  in  a  fuse  of  smaller  size,  the  fuses  being  arranged 
on  the  movable  switch  frame. 

987,220.  BURGL.AR-.ALARM  PL.ATES;  G.  Dzerma,  Bcllefontaine,  Ohio. 
App.  filed  Nov.  4,  1909.  Sounds  an  alarm  when  stepping  on  the 
mat:  the  mat  consists  of  an  upper  plate  with  an  opening,  an  inter¬ 
mediate  plate  with  openings  and  a  spring  plate  with  ends  in  contact 
with  the  base  plate  and  also  with  the  upper  plate  and  bridging  the 
opening  in  the  upper  plate. 

987,228.  ELECTROTHERMAL  CONTROLLING  APPARATUS;  W.  O. 
Haymond  and  J.  O.  Potter,  Muncie,  Ind.  App.  filed  July  7,  1909. 
For  heating  systems  supplying  hot  and  cold  air  by  means  of  an 
electric  motor,  a  worm  wheel  connected  thereto  and  a  thermostat 
with  electromagnets  and  switches,  the  motor  cutting  out  the  active 
magnet  and  opening  the  motor  circuit  when  the  device  has  reached 
the  end  of  this  movement. 

987.239.  SNAP  SWITCH;  C.  J.  Klein,  New  York,  N.  Y.  App.  filed 

Feb.  20,  1908.  Socket  for  snap,  switch  of  a  push  and  cam  type,  the 

push  button  and  cam  and  operating  parts  of  the  switch  being  freely 
and  simultaneously  removable  from  the  socket  sections. 

987.240.  SNAP  SWITCH:  C.  J.  Klein,  New  York,  N.  Y.  App.  filed 
Sept.  20,  1907.  Electric  snap  switch  in  which  the  lever  carrying  the 
switch  contact  is  given  a  snap  action  by  push  button  and  double 
cone,  a  spring  surrounding  the  cone  and  connected  to  the  lever. 

987.241.  SNAP  SWITCH;  C.  J.  Klein,  New  York,  N.  Y.  App.  filed 

Feb.  20,  1008.  Push  button  snap  switch,  push  button  carrying  a 

double  cone  between  its  ends  upon  which  a  tilting  and  rocking 
switch  lever  is  mounted,  which  is  given  a  snap  action  by  a  spring 
surrounding  the  cone  and  attached  to  the  lever,  the  parts  being 
mounted  in  a  casing. 

987,254.  ACTUATING  MEANS  FOR  ELECTRIC  METER  RE¬ 
CORDERS;  C.  M.  Pa^e,  Dixon,  Ill.  App.  filed  Aug.  30,  1909.  For 
registering  and  recording  -electric  and  similar  meters,  driven  by  an 
electric  motor,  the  circuit  of  which  is  momentarily  and  intermittently 
closed  when  the  meter  is  in  operation.  Improvements  in  the  con¬ 
struction  of  a  switch,  which  with  very  little  power  controls  the 
register  motor  circuit. 

987,270.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  W.  A.  Tur¬ 
bayne,  Lancaster,  N.  Y.  App.  filed  Feb.  21,  1908.  Includes  a  stor¬ 
age  battery  and  boo.ster  with  a  rotary  converter  to  steady  the  load 
on  the  main  alternating  current  generator,  the  improvements  relating 
to  the  rectification  of  the  currents  for  the  regulating  portion  of  the 
system,  the  rectifier  having  windin^^s  connected  to  the  alternating  and 
direct  sides  of  the  regulating  portions  of  the  system,  the  winding  in 
inductive  relation  to  magnetizable  material,  so  that  all  the  flux  in 
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the  rectifier  i>  produced  by  the  current  in  the  winding.  Thii  reduces 
sparking  and  decreases  the  motor  action  of  the  rectifier. 

987,a74.  ILLUMINATED  SIGN;  H.  E.  Westerberg,  Seattle,  Wash. 
App.  filed  Feb.  8,  1909.  Makes  a  hand  grasping  a  stylus  write  the 
sifn  by  means  of  an  endless  fa«lt  following  the  contour  of  the  sign, 
with  a  pointer  on  the  belt. 

987.293..  ELECTRICALLY  HEATED  MATRIX  PRESS;  H.  B.  Gale, 
Natick,  Mass.  App.  filed  Feb.  10,  1910.  A  plate  with  a  heating 
resistance  adjacent  thereto,  the  resistance  in  sections  with  different 
coefficients  for  the  outside  and  central  parts  of  tbe  plate  and  a 
switch  for  directing  current  through  the  sections  in  scries  or  in 
multiple. 

987.300.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  A.  S.  Hub¬ 
bard.  Belleville,  N.  J.  App.  filed  Tune  2,  1907.  For  keeping  substan¬ 
tially  constant  the  power  factor  which  is  controlled  by  a  syncnronously 
driven  electric  machine  in  accordance  with  wattless  energy  changes 
in  the  circuit  so  that  the  effect  of  the  compensator  upon  the  circuit 
is  varied  as  the  energy  changes. 

987.301.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  A.  S.  Hub¬ 
bard,  Belleville,  N.  J.  App.  filed  Tune  22,  1907.  Storage  battery 
compensates  to  steady  the  load  on  tke  alternating  current  generator, 
and  the  action  of  the  battery  is  regulated  by  a  booster  controlled  by 
changes  of  tbe  main  generator  ana  by  varying  inductance  connected 
to  the  alternating  circuit  which  varies  the  power  factor  of  the  cir¬ 
cuit,  this  being  controlled  by  the  power  factor  changes  of  the  circuit. 

987,304.  TELEPHONE;  W.  J.  C.  Kenyon,  Chicago,  Ill.  App.  filed  Tune 
I,  1908.  Telephone  desk  set  with  a  transmitter  at  the  end  of  tbe 
standard,  a  rigid  shaft  projecting  laterally  from  the  end  of  the  stand¬ 
ard  and  a  flexible  self-supported  shaft  at  an  angle  to  the  rigid  shaft 
permanently  carrying  the  receiver,  so  as  to  avoid  the  necessity  of 
holding  it  by  hand. 

987,306.  SNAP  SWITCH;  C.  J.  Klein.  New  York,  N.  Y.  App.  filed 
Sept.  20,  1907.  Push  button  snap  switch  in  which  a  double  cone 
between  the  push  buttons  is  surrounded  by  a  spring  whose  ends  are 
attached  to  the  lever  riding  upon  the  cone. 

987,318.  MANUFACTURE  OF  THIN  ELECTROLYTIC  IRON 
PLATES  OF  LARGE  AREA;  W.  Pfanhauser,  Leipzig,  Germany. 
App.  filed  Sept.  24,  1910.  For  making  ductile  iron  by  electro  deposi¬ 
tion  from  hot  solutions  of  iron  salts  with  the  use  of  high-current 
densities. 

987.338.  SWITCH;  E.  E.  Yaxley.  App.  filed  July  21,  1006.  Electro¬ 
magnet  operating  switches  for  telephone  switchboards,  the  jack-switch 
being  electrically  connected  with  the  magnet  and  at  the  end  opposite 
to  the  armature  so  as  to  permit  ready  removal  of  the  spool. 

987.339.  ELECTRIC  GAS-IGNITING  FIXTURE;  H.  Younker,  Ixiuisi- 
ana.  Mo.  App.  filed  May  27,  1910.  Electric  gas  igniter  or  fixture 
with  valve  ana  pilot  tube  and  electric  contact  member  carried  by  the 
pilot  tube.  A  longitudinally  movable  bar  carries  another  contact  and 
IS  moved  when  the  valve  is  moved. 

987.356.  ELECTRIC  LAMP  SOCKET  CAP;  G.  W.  Goodridge,  Bridge¬ 
port,  Conn.  App.  filed  Jan.  10,  1911.  Has  a  shouldered  sldrt  with 
:atching  elements,  the  shoulder  being  perforated  and  an  inclosing 
ring  with  tongues  entering  the  perforation  and  offset  to  lock  the 
ring  on  the  cap. 

987.357.  ELECTRIC  SWITCH  FOR  TELEPHONE  BOOTHS;  S.  M. 
0.  Grant,  Pittsburg,  Pa.  App.  filed  May  15,  1910.  A  switch  with 
support,  contact  pieces  and  socket,  the  metal  tube  extending  through 
the  pieces  carrying  a  contact  plug,  a  pair  of  spring  pressed  rods  in 
the  support  and  connected  with  the  battery. 

987,ao4.  ELECTRIC  INDUCTION  FURNACE;  W,  Rodenhauser,  Volk- 
lingen-on-Saar,  Germany.  App.  filed  Nov.  3,  1908.  Has  a  primary 
winding  surrounding  the  core  of  the  melting  chamber,  the  core  being 
made  of  laminae  and  piercing  the  hearth  and  facing  the  open  working 
portion  of  the  hearth. 

987,414.  ELECTRIC  LAMP  SOCKET;  G.  B.  Thomas,  Bridgeport, 
Conn.  App.  filed  Jan.  ii,  1911.  Has  a  recessed  casing  containing  a 
coil  forming  a  side  contact  for  the  lamp  base. 

987,428.  APPARATUS  FOR  THE  TREATMENT  OF  ORES  AND 
FOR  THE  ELECTROLYTIC  DEPOSITION  OF  GOLD  AND 
SILVER  AND  OTHER  METALS  FROM  SOLUTIONS  CON. 
TAINING  SAID  METALS;  F.  C.  Brown,  Komata,  New  Zealand. 
App.  filed  .^ug.  5,  1907,  A  vessel  for  ore  pulp  containing  a  circu¬ 
lating  pipe,  a  fluid  supply  pipe  extending  through  the  first  pipe,  a 
second  fluid  supply  pipe  outside  of  the  first  pipe  and  electro  deposi¬ 
tion  device  in  the  path  of  the  pulp. 

987,441.  CURRENT-CONTROLLING  APPARATUS:  W.  N.  Dickin¬ 
son.  Jr.,  Brooklyn,  N.  Y.  App.  filed  Oct.  23,  1905.  ^ectric  motor 
with  reversing  switches,  a  pilot  motor  pivoted  to  a  fixed  support 
carrying  switch  arms  and  a  base  carrying  one  set  of  contacts  for 
each  reversing  switch. 

987.446.  PUSH-BUTTON  CONTROL  FOR  ELEVATOR  AND  DUMB¬ 
WAITER  SYSTEMS;  E.  L.  Dunn,  Worcester,  Mass.  App.  filed 
Feb.  14,  1908.  For  controlling  a  hoisting  machine  by  means  of  a 
commutator  having  a  contact  maker  which  shifts  its  position  in  re¬ 
sponse  to  push  buttons  and  acts  as  a  selector. 

987.483.  TUNGSTEN  INCANDESCENT  LAMP;  J.  J.  O’Brien,  Sha- 
mokin.  Pa.  App.  filed  Tune  i,  1910.  A  tubular  insulating  support 
through  which  a  wire  leads  and  looped  wires  connected  with  the 
wire  at  a  point  within  the  support. 

987.^3.  ELECTRIC  WATER  HEATER;  H.  N.  Roche  and  W.  R. 
Ray,  San  Francisco,  Cal.  App.  filed  Aug.  3,  1910.  A  rotary  snap 
switch  completing  an  electric  circuit  through  the  heater  and  operated 


by  a  water  valve  stem,  with  a  pair  of  independent  loose  walking 
beams  on  the  switch  stem  adapted  to  rotate  the  stem  when  oscillated 
and  connections  between  the  lever  and  the  beams  to  actuate  the 
latter  when  the  valve  stem  is  moved. 

987,49';.  ALTERNWTIXG-CURRENT  PLANT  COMBINED  WITH 
StORAGE  BATTERY;  L.  Schroder  and  A.  Muller,  Berlin,  Ger¬ 
many.  App.  filed  Oct.  7,  1904.  Regulates  the  charge  and  discharge 
so  tnat  it  the  current  varies  the  main  motor  actuating  the  mam 
generator  works  under  constant  load.  Includes  a  motor  generator, 
storage  battery,  series  transformer  and  rotary  converter. 


987,5*5.  INSULATED  HANGER  FOR  TROLLEY  WIRES;  J.  L. 
Wagner,  Syracuse,  N.  Y.  App.  filed  April  30,  1910.  An  insulator 
with  annular  shoulder,  jaws  above  the  shoulder  with  depending 
•ower  ends  that  are  threaded  and  are  drawn  together  by  a  clamp¬ 
ing  nut. 

987,536.  METHODS  OF  AND  APPARATUS  FOR  COOLING  ELEC¬ 
TRICAL  GENERATORS  AND  MOTORS;  F.  G.  Baum,  San  Fran¬ 
cisco,  Cal.  App.  filed  Sept.  7,  1910.  Drives  a  current  of  air 


987,136. — Rail  Bond.  987,414. — Electric  Lamp  Socket. 

through  the  generator,  which  air  is  saturated  with  moisture,  cools 
it  and  takes  away  the  heat  in  tbe  generator  by  permitting  it  to  dry 
the  air. 

987.563.  TELEPHONE  ATTACHMENT;  C.  L.  Fields,  Rochester,  Ind. 
App.  filed  July  9,  1910.  Telephone  attachment  for  the  head  of  the 
operator,  with  a  mouth  section,  an  ear  section,  including  mufflers 
and  a  pair  of  flexible  tubes  from  tke  mouth  section  to  the  ear  section. 

987.581.  SNAP  SWITCH;  S.  Korf,  Chicago,  Ill.  App.  filed  Tune  6, 
1910.  For  lamp  sockets,  having  a  ratchet  wheel  turned  by  a 
ratchet  and  spring  with  a  pull  chain  for  operating  the  same. 

987.582.  TELEGRAPH  AND  TELEPHONE  SYSTEM;  O.  T.  Lade- 
mann,  Milwaukee,  Wis.  App.  filed  July  24,  1008.  Combined  tele¬ 
graph  and  telephone  for  carrying  on  a  plurality  of  conversations 
and  also  telegraphing  simultaneously  with  a  telegraph  relay  at  each 
station  which  prevents  telephonic  interference,  a  telephone  at  each 
station  which  can  be  plugged  in  to  either  one  of  the  incoming  ends 
of  adjacent  portions  of  the  line  wire,  and  a  high  frequency  signal 
receiver  in  series  with  the  ground. 

987,622.  ELECTROLYTIC  CELL;  V,  E.  Goodwin,  Schenectady,  N.  Y. 
App.  filed  Sept,  i,  1909.  A  plurality  of  superimposed  disk-shaped 
aluminum  pans  acting  as  a  condenser  in  a  tank  of  insulating  liquid, 
with  means  to  permit  circulation  of  the  insulating  fluid. 

987.630.  QUADRUPLEX  TELEGRAPHY;  I.  Kitsee,  Philadelphia,  Pa. 
App.  hied  Aug.  10,  1910.  Two  sets  of  batteries  oppositely  con¬ 
nected  and  normally  in  line,  the  transmitter  short-circuiting  one  set 
and  another  transmitter  short-circuiting  part  of  the  second  set  and 
both  transmitters  short-circuiting  the  remaining  unshunted  part  of 
the  second  set. 

987.631.  QUADRUPLEX  PRINTING  TELEGRAPHY;  I.  Kitsee,  Phil¬ 
adelphia,  Pa.  App.  filed  Sept.  3,  1910.  Quadruplex  system  with 
four  transmitters,  two  for  each  terminal,  each  including  a  localized 
diflerenterial  polar  relay,  which  is  actuated  in  accordance  with  the 
characters  to  be  transmitted  and  having  two  sources  of  current  in 
opposition  at  each  terminal,  the  relay  shunting  one  or  the  other  of 
the  batteries  at  one  or  the  other  of  the  stations. 

987.632.  SNAP  SWITCH;  C.  J.  Klein,  New  York,  N.  Y.  App.  filed 
Feb.  20,  1908.  Push  button  snap  switch  with  double  cone  between 
the  buttons,  a  coiled  spring  surrounding  the  cone  and  held  from 
bodily  movement  by  walls  in  the  socket,  the  tension  of  the  spring 
co-operating  with  the  cones  to  give  a  snap  action  to  the  push  button 
which  makes  and  breaks  the  circuit. 

987,637.  LOCKING  KEY;  F.  R.  McBerty,  New  Rochelle,  N.  Y.  App. 
filed  Sept.  5,  1908.  For  telephone  systems  in  which  a  group  of 
keys,  each  controlled  by  one  or  more  pairs  of  contacts,  each  having 
an  armature  adapted  when  the  key  is  operated  to  be  pressed  into 
engagement  with  the  poles  of  an  electromagnet  and  thus  held  in  its 
operative  position  until  the  electromagnet  is  de-energized. 

987.647.  PRIMARY  BATTERY;  C.  B.  Schoenmehl,  Waterbury,  Conn. 
App.  filed  Feb.  4,  1910.  Primary  battery  with  cylindrical  electrode, 
one  within  the  other,  the  one  being  of  copper  oxide,  another  of  zinc 
surrounding  it  and  a  third  zinc  positive  electrode  within  the  copper 
negative  electrode. 

987.648.  BATTERY  ELEMENT  SUPPORT;  C.  B.  Schoenmehl,  Water¬ 
bury,  Conn.  App,  filed  Dec.  9,  ipio.  Primary  battery  with  oxide  of 
copper  scale  and  zinc  as  electrodes,  the  zinc  being  both  inside  and 
outside  of  the  basket  containing  the  copper  scales. 

987,650.  METERING  ELECTRICAL  DISTRIBUTION  SYSTEM, 
INCLUDING  A  METERING  PANELBOARD:  F.  F.  Skeel,  Chi¬ 
cago,  III.  App.  filed  Aug.  7,  1905.  Installed  when  the  building  is 
wired  for  the  maximum  number  of  meters.  Wiring  system. 

987,658.  ELECTRIC  HEATER  AND  STERILIZER;  J.  G.  Wallmann, 
Oakland,  Cal.  App.  filed  Nov.  8,  1909.  A  vessel  with  top  and  bot¬ 
tom  openings  ana  a  handle  through  which  the  wires  run  with  cup- 
shaped  frame  in  the  vessel  and  a  plurality  of  electrodes  of  opposite 
polarity  within  the  vessel. 

987,653.  RAILWAY  SIGNAL;  J.  B.  Struble,  Wilkinsburg,  Pa.  App. 
filed  July  19,  1909.  A  semaphore  for  two  position^  an  operating 
train  of  gears,  an  electric  motor  and  electric  means  for  holding  the 
semaphore.  Details. 

987,669.  FIRE  PROTECTING  AND  SIGNALING  APPARATUS;  A. 
Busch,  Riga,  Russia.  App.  filed  Oct.  27,  1909.  Fire  protecting  and 
signaling  system  with  sprinkler,  started  by  electric  magnets  com¬ 
municating  with  thermostats. 

987,673.  ELEVATOR  OPERATING  SYSTEM;  E,  L.  Dunn,  Worcester, 
Mass.  App.  filed  July  2,  1906.  A  controlling  mechanism  with  scries 
of  contacts  for  tbe  different  floors,  an  arm  therefor,  a  conductor  con¬ 
necting  the  arm  with  the  power  main  and  means  outside  of  the 
controller  for  making  a  motor-stopping  circuit  through  each  contact 
as  the  elevator  car  passes  the  floors.  A  signal  lamp  is  operated  to 
show  whether  the  car  is  in  motion  or  not.  Particularly  for  dumb¬ 
waiters. 


